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Problem
W hi le  la rg e  o r g a n iz a t io n s  such as fe d e r a l  and s t a t e  govern­
ments and la rg e  commercial c o r p o r a t io n s  have expended t h e i r  resources  
to take advantage of  communication s a t e l l i t e s ,  p r i v a t e  o rg a n iz a t io n s  
w it h  more modest means have not  been provided wi th  a p lan f o r  u t i l i z a ­
t i o n  o f  t h i s  new techno logy.  The purpose of  t h i s  study was to  design
a model f o r  development o f  a telecommunications network which p r i v a t e
o r g a n i z a t i o n s  could use to  c r e a t e  t h e i r  own te lecommunicat ions  
s a t e l l i t e  networks.
L i t e r a t u r e  was reviewed to  provide a p e r s p e c t iv e  o f  the  
h i s t o r y  and development o f  s a t e l l i t e  technology.  Two te lecommunicat ion
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networks a l r e a d y  in o p e r a t io n  by p r i v a t e  o r g a n iz a t io n s  were v i s i t e d  
and a re por t  about these networks provided concrete  aspects  o f  i n t e r ­
connect systems.
A model f o r  the development  o f  a s a t e l l i t e  network was then  
recommended w i t h  s p e c i f i c  notes on p o t e n t i a l  areas o f  o p e r a t io n  and 
a d m i n i s t r a t i o n .  The model was v a l i d a t e d  by a j u r y ,  a panel  o f  e xper ts  
in the f i e l d  o f  s a t e l l i t e  communications,  who provided comments w i t h  
t h e i r  e v a lu a t io n s .
Conclusion
Telecommunication s a t e l l i t e  networks were shown to  be success­
f u l l y  operated in  two p r i v a t e  o r g a n iz a t io n s  and are  known to  be in  
a developmental stage a t  o t h e r s .  A simple s t e p -b y -s te p  procedure,  
as recommended in  t h i s  s tudy,  would be h e l p fu l  to o th e r  o r g a n i z a t i o n s  
in t e r e s t e d  in  developing  a network.  The Seventh-day A d v e n t i s t  Church,  
o b je c t  of  t h i s  model ,  w i t h  i t s  m u l t i - f a c e t e d  op era t io n  o f  a d m i n i s t r a ­
t i v e  o f f i c e s ,  schools,  h o s p i t a l s ,  p r i n t i n g  p l a n t s ,  food f a c t o r i e s ,  
broadcast  s t a t i o n s ,  emergency preparedness u n i t s ,  and appro x im ate ly  
3000 local  churches in  t h e  Un i ted  Sta tes  could b e n e f i t  from having  
a telecommunications network and should commence plans f o r  developing  
an Advent is t  Telecommunications Network.
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CHAPTER I 
INTRODUCTION
Throughout h is to r y  var io us  methods and techniques  have been 
developed and r e f i n e d  to p rov ide  the  best c o n d i t io n s  f o r  communica­
t i o n .  At f i r s t ,  s l a t e  boards, books, and graphs were u t i l i z e d  to  
r e l a y  thoughts v i s u a l l y .  Since t h a t  t ime,  techno logy  has brought  man­
kind to  instantaneous communications,  o r a l l y  and v i s u a l l y ,  v ia  
computer and the e l e c t r o n i c  media: f i l m ,  r a d io ,  and t e l e v i s i o n .
In America,  the e v o l u t i o n  from an i n d u s t r i a l  s o c i e t y  to an 
in fo rm at io n  s o c i e t y  g r e a t l y  incre ased  the volume, v a r i e t y ,  and 
f requency o f  communications r e q u i r e d  to e f f e c t i v e l y  manage business  
and i n d u s t r y .  Complex o r g a n i z a t i o n s  share in the  growing need to  
gather  and process more i n f o r m a t i o n  f a s t e r  on an ever  broadening range 
of  s u b je c ts .
Adding s i g n i f i c a n t l y  to  the  communication needs o f  an organ­
i z a t i o n  are  such fac to rs  as t h e  in c re as ing  n e c e s s i t y  to i n t e r r e l a t e  
wi th  o th e r  e n t i t i e s ,  serv ice  t o  c o n s t i tu e n t s ,  heightened management 
c ha l l e n g es ,  over-advancing te c h no lo g y ,  and the geographic  spread of  
a d m i n i s t r a t i v e  u n i ts  and r e s p o n s i b i l i t i e s .  An exam in at io n  o f  the  
c ur re n t  use of  the te lephone ,  m a i l ,  leased data  l i n e ,  a u d io v is ua l  
m a t e r i a l s ,  and t r a v e l  d ramat ize  the  dependence on communication in  the  
1980s.
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2S a t e l l i t e  communication systems have the c a p a b i l i t y  of  
d i s t r i b u t i n g  la rg e  volumes of  in f o r m a t io n  to many l o c a t i o n s  a t  low 
cost and t h e r e f o r e  have p o t e n t i a l  f o r  helping o r g a n i z a t i o n s  meet t h e i r  
growing telecommunications needs. Further  t e c h n i c a l  advances hold  
promise of  making s a t e l l i t e s  a d a i l y  too l  f o r  communications.
At the same t ime t h a t  s a t e l l i t e  technology has advanced, f o r  
f i n a n c i a l  and e f f i c i e n c y  reasons,  t h e  t r a d i t i o n a l  concep ts ,  p r a c t i c e s ,  
and i n s t i t u t i o n s  are being c r i t i c a l l y  and widely  q u es t i oned  and 
reexamined. Out of  t h i s  process f r e s h  in s ig h ts  and p e r s p e c t i v e s  have 
emerged, along w i t h  a new c l i m a t e  conducive to i n n o v a t i o n .
Statement  o f  the Problem 
I n c r e a s i n g l y  t i g h t  f i s c a l  c o n s t r a i n t s  have fo r c e d  a d m i n i s t r a ­
t o r s  to d iscover  and develop new methods to accomplish o ld  tasks and 
meet new cha l lenges  o f  communication problems in a d m i n i s t r a t i o n .  A 
model to develop a cost e f f e c t i v e  te lecommunications network f o r  
a d m i n i s t r a t i v e ,  e d u c a t i o n a l ,  and o th e r  purposes had not  been developed  
to a s s i s t  p r i v a t e  o r g a n iz a t io n s  w i t h  m u l t i p l e  a d m i n i s t r a t i v e  u n i t s  
spread over a wide geographical  a re a  to  take advantage o f  these  new 
techno lo g ie s .
Purpose o f  the Study 
The purpose of  t h i s  study was to design a model f o r  the  
development of  a c o s t - e f f e c t i v e  system of  communication u t i l i z i n g  
s a t e l l i t e  technology whereby o r g a n i z a t i o n s  could keep pace w i t h  
growth t rends and f i n a n c i a l  r e s p o n s i b i l i t y .
Related purposes,  p rov id ing  background f o r  the  model being  
developed, were:
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31. To survey the accomplishments o f  o th e r  o r g a n i z a t i o n s  t n a t
have a l ready developed a s a t e l l i t e  te lecommunications system, and
2. To i d e n t i f y  t h e  c r i t e r i a  re qu i re d  t o  e s t a b l i s h  a s a t e l l i t e  
network with  commonal it ies  o f  need among t h e  e n t i t i e s  of a d i v e r s e  
o r g a n i z a t i o n .
D e l i m i t a t i o n s
For c l a r i t y  and d i r e c t i o n ,  and because the r e s e a r c h e r  was 
f a m i l i a r  wi th  the o r g a n i z a t i o n ,  the Seventh-day A d v e n t i s t  church,  
school,  and hosp i ta l  system was chosen as an o b j e c t  f o r  t h i s  model.  
The f o l lo w in g  d e l i m i t a t i o n s ,  in a dd i t io n  t o  the  obvious l i m i t a t i o n s  
imposed by c on s id er a t io n s  o f  t ime and f in a n c e ,  ap p l i ed :
1. The model was l i m i t e d  to the Seventh-day  A d v e n t i s t  organ-
i z a t i  on.
2. The study and the  model developed app l ied  only  t o  the
Advent is t  o r g a n iz a t io n  in  the  United S t a t e s ,  a l though i t  was under ­
stood t h a t  i t s  scope could be expanded t o  in c lu d e  o th e r  c o u n t r i e s  in 
North America as well  as overseas e n t i t i e s  owned and opera ted  by the  
church.
3. The data was l a r g e l y  drawn from o th e r  o r g a n i z a t i o n s  which 
had developed networks to serve s i m i l a r  purposes,  i . e . ,  communications  
between a d m i n i s t r a t i v e ,  e d u c a t i o n a l ,  and/or medical u n i t s .
Basic Assumptions
1. The Seventh-day A d ve n t is t  church and s i m i l a r  o r g a n iz a t io n s  
would cont inue to f i n d  the f in an c in g  of  o p e r a t in g  o f f i c e s ,  schools ,  
and medical i n s t i t u t i o n s  to  be a problem.
2. The maintenance o f  q u a l i t y  programs o f  communication f o r
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4growth and nurture  would be of  v i t a l  importance to  such o r g a n i z a t i o n s .
3. The a b i l i t y  of  an o r g a n i z a t i o n  o f  t h i s  type to  m a in ta in  
growth was d i r e c t l y  r e l a t e d  to  i t s  f a c i l i t i e s  and c a p a b i l i t i e s  to  com­
municate .
4.  Church a d m i n i s t r a to r s  would o f  nec es s i ty  make d e c is io n s  
re g ard in g  the most c o s t - e f f e c t i v e  ways of  p ro v id in g  complex s e r v i c e s  
to  t h e  church con s t i tu e nc y  and workers.
5. The development o f  a model o f  t h i s  type could p ro v ide  a 
means o f  coping w i t h  a v a i l a b l e  f i n a n c i a l  resources and increase d  
demands f o r  communication s e r v ic e s .
S i g n i f i c a n c e  o f  the Study
The s i g n i f i c a n c e  of  the  study would be in  p rov id ing  a design  
model f o r  a s a t e l l i t e  network f o r  the Seventh-day A d v e n t i s t  church  
t h a t  could be used by o th e r  o r g a n i z a t i o n s  which fac e  s i m i l a r  
c h a l l e n g e s .
D e f i n i t i o n  o f  Terms
Antenna: A dev ic e  used to p ick up o n - a i r  t e l e v i s i o n  or audio
s i g n a l s .
Apogee: The high p o i n t  o f  a s a t e l l i t e ' s  e l l i p t i c a l  o r b i t .
Audio: P e r t a i n i n g  to  sound, s p e c i f i c a l l y  to  the sound accom­
panying the  video p o r t i o n  o f  t e l e v i s i o n .
Bandwidth: A measure o f  the c a p a c i t y  o f  an e l e c t r o n i c  com­
m u n ic a t io n  system.
B i r d : ( s la n g )  A s a t e l l i t e .
Cable t e l e v i s i o n : T e l e v i s i o n  s ig n a ls  d i s t r i b u t e d  to  homes
and o t h e r  places v i a  cable  connect ions.
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DCommunication s a t e l l i t e : A s a t e l l i t e  which c a r r i e s  e l e c t r o n i c
equipment capable  o f  r e c e i v i n g  s ig n a ls  from e a r t h  and r e t r a n s m i t t i n g  
those s ig n a ls  back to  a d es ir ed  a rea .
Community Broadcast  S a t e l l i t e s : High-powered s a t e l l i t e s  which
t r a n s m i t  s ig n a ls  t h a t  can be re ce iv ed  by in expens iv e  i n s t a l l a t i o n s  
a f f o r d a b l e  by communities but not  by i n d i v i d u a l s .
C r o s s - p o l a r i z a t i o n : E l e c t r i c a l  energy being t r a n s m i t te d  by
s a t e l l i t e  which normal ly  has i t s  waves o r ien ted  e i t h e r  h o r i z o n t a l l y  
or v e r t i c a l l y .  When a s a t e l l i t e  t ra nsm it s  both h o r i z o n t a l  and v e r ­
t i c a l  waves, i t  is said to  be cross p o l a r i z e d ,  and thus can use the  
e n t i r e  ra d io  spectrum t w i c e - -o n c e  h o r i z o n t a l l y  and once v e r t i c a l l y .
D i g i t a l  : The d e s c r i p t i o n  o f  a system or dev ice  in which
in f o r m a t io n  is  t r a n s f e r r e d  by e l e c t r i c a l  o n - o f f  or h ig h - l o w  pulses  
in s te ad  of  con t in u o us ly  v ary in g  s i g n a l s .
D i r e c t  Broadcast  S a t e l l i t e : A s a t e l l i t e  which can send a
s igna l  intended f o r  re c e p t io n  by the  p u b l ic .
Dish:  In dust ry  ja rg on  f o r  a microwave antenna which has a
c i r c u l a r  r e f l e c t i n g  sur fa ce .  The name is d e r iv e d  from the  shape,  
which looks l i k e  a d is h .
D i s t r i b u t i o n  S a t e l l i t e s : Medium-powered s a t e l l i t e s  which can
send s ig na ls  ( u s u a l l y  TV) to  e a r t h  s ta t i o n s  and which cost  between 
S30,0 0 0 -5 3 0 0 , 0 0 0 .
Domestic S a t e l l i t e : A s a t e l l i t e  which pro v ides  communication
s erv ic es  p r i m a r i l y  t o  one n a t i o n .
Downl ink : S a t e l l i t e  r e c e i v i n g  s t a t i o n  (see  TVRO).
Earth  S t a t i o n : Equipment located on e a r th  used f o r  the t r a n s ­
mission a nd /o r  re ce p t io n  o f  s ig n a ls  to  a communication s a t e l l i t e .
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5EIRP: ( E f f e c t i v e  Is o t r o p ic  Radiated Power) A measure o f  the
power r a d i a t e d  by the s a t e l l i t e  towards the e a r t h .
F o o t p r i n t : The area on e a r t h  in which a s a t e l l i t e ' s  s igna l
can be rece ived  is  said to  be ' i n  the  f o o t p r i n t . '
Frequency: The number of  waves o f  e l e c t r i c a l  energy sen t  out
each second. U sua l l y  expressed in cyc les  per second or h e r t z .
G e o-S ta t i onary  S a t e l l i t e : A synchronous s a t e l l i t e  whose o r b i t
is in the p lane of  the equator  so th a t  i t  not only  has a 24- hour
per iod  but also has no north -south  motion and appears to  remain
s t a t i o n a r y  over one p o in t  on e a r t h .
Look Angle : The antenna a t  each e a r t h  s t a t i o n  which is
po inted  at  the s a t e l l i t e  w i t h  which i t  is  work ing .  The angle  above 
the  h o r i zon  of  t h a t  antenna is  c a l l e d  i t s  look ang le .  The h ig h e r  the  
look ang le ,  the lower the  p o t e n t i a l  i n t e r f e r e n c e  to t h a t  s t a t i o n .
Megahertz : A measure o f  f requency equal to one m i l l i o n  h e r t z ,
where one h er tz  i s  one cycle /second of  e l e c t r o n i c  energy.
Microwave : Method o f  t r a n s m i t t i n g  t e l e v i s i o n  s i g n a l s  over
the  a i r  from an o r i g i n a t i o n  po in t  to r e c e i v e r s  in l i n e - o f - s i g h t  at  
high f requency.
M o n i t o r : A t e l e v i s i o n  or ra d io  set  t h a t  accepts  d i r e c t  cab le
feeds from TV cameras or broadcast s ig n a ls .
Peragee: The low p o i n t  of  a s a t e l l i t e ' s  e l l i p t i c a l  o r b i t .
Period o f  a S a t e l l i t e : The t ime i t  takes a s a t e l l i t e  to  com­
p l e t e  one r e v o l u t i o n  of  i t s  o r b i t .
S a t e l l i t e : A man-made o b je c t  put in o r b i t  around t h e  e a r t h .
S a t e l l i t e  Network: A s a t e l l i t e  system or a p a r t  o f  a s a t e l ­
l i t e  system c on s is t in g  o f  on ly  one s a t e l l i t e  and the c o o p e ra t in g  e a r t h  
s t a t i o n s .
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/Synchronous S a t e l l i t e : An a r t i f i c i a l  s a t e l l i t e  whose o r b i t
is  located 22 ,300  mi les from e a r t h  so t h a t  i t s  per iod  o f  r e v o l u t i o n  
is 24 hours, or synchronized w i t h  t h e  e a r t h ' s  d a i l y  r o t a t i o n .
Telecoirenunications: The science and technology o f  communica­
t i o n  by e l e c t r i c a l  or e l e c t r o n i c  means.
Transponder: A pie ce  o f  equipment on a s a t e l l i t e  which
rece ives  the s ignal  from an e a r t h  s t a t i o n ,  changes i t s  f requenc y,  
a m p l i f i e s  i t ,  and r e t r a n s m i ts  t h a t  s ignal  back to  the  e a r t h .  Each 
t ransponder on a s a t e l l i t e  op era tes  on a d i f f e r e n t  f requenc y  and is  
capable of handl ing one t e l e v i s i o n  channel w i t h  aud io .  The r a d i o  
spectrum assigned to  s a t e l l i t e s  is  500 megahertz wide .  P r e s e n t l y ,  
each t ransponder is 40 megahertz wide ,  so t h a t  tw e lve  t ransponders  
on a s a t e l l i t e  occupy the e n t i r e  band. S a t e l l i t e s  t h a t  are  c ro ss ­
p o la r iz ed  can have t w e n t y - f o u r  t ransponders .
TVRO: A t e l e v i s i o n  r e c e i v e - o n l y  e a r th  s t a t i o n .
U p l i n k : S a t e l l i t e  t r a n s m i t t i n g  s t a t i o n ;  a ls o  capable  o f
r e c e i v i n g .
V ideo te x t  : Two-way i n t e r a c t i o n  of  t e x t  and g raph ic s  to
d is p l ay  u su a l l y  in v o lv in g  a TV s e t  and computer t e r m i n a l .
Procedure and Methodology
The purpose of  t h i s  study was the development o f  a model to  
provide guidance to the Seventh-day A d ven t is t  church in p lanning a 
l i v e  s a t e l l i t e  in te rc onnec t  among i t s  schools,  h o s p i t a l s ,  churches,  
and a d m i n i s t r a t i v e  o f f i c e s .  Other  systems of a s i m i l a r  n a t u r e  could  
use the study in  t h e i r  p la nn ing .  The development and v a l i d a t i o n  o f  
t h e  model involved :
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31. A review o f  l i t e r a t u r e  and re se arc h ,  of  which t h e r e  were 
two aspec ts .  The f i r s t  involve d  a review o f  p r in ted  m a t e r i a l  which 
has evo lved wi th  t h i s  technology to  re vea l  the need and v a lu e  o f  a 
s a t e l l i t e  in te rc o n ne c t .  The second aspect  of  the review i n v o l v e d  a 
survey o f  systems in  o p e r a t i o n  and t h e i r  a p p l i c a t i o n s .  This  s ec t ion  
of the  survey provided a bas is  f o r  the fo u n d a t io n  upon which a model 
could be b u i l t .
2. An a n a ly s is  and e va lu a t io n  o f  those systems which were 
in o p e r a t i o n .  This in f o r m a t i o n  was gained by v i s i t s  to  such f a c i l ­
i t i e s  to  eva luate  t h e i r  ra is o n  d ' e t r e  and method of  o p e r a t i o n .  This  
o b s e r v a t io n  provided c on c re te  aspects o f  in te rc o n ne c t  systems.
3. An i d e n t i f i c a t i o n  of  c r i t e r i a  re q u i red  f o r  e s tab l i sh m e nt  
of  a s a t e l l i t e  d i s t r i b u t i o n  system and a survey of  needs which church 
i n s t i t u t i o n s  had in common. This i n fo r m a t io n  formed the c r i t e r i a  f o r  
a s a t e l l i t e  in te rc o n nec t  and a foundat ion f o r  c oo p era t iv e  s ha r in g  of  
a communication system.
4. A recommended model d e s ig n a t in g  the p a r t i c i p a n t s ,  pro­
cesses,  and sequence o f  dec is ions in volve d  in development o f  an 
A d v e n t i s t  system.
5.  The a p p ra is a l  o f  the model, to g e th e r  w i t h  i t s  e x p la n a t o r y  
note, by a panel of j u r o r s .  The panel included exper ts  on s a t e l l i t e  
techno logy ,  o f f i c i a l s  o f  s a t e l l i t e  networks,  and s a t e l l i t e  systems 
c o n s u l ta n ts .  The j u r o r s  were asked to  app ra is e  c r i t i c a l l y  t h e  model 
as a use fu l  aid to  o r g a n i z a t i o n s  in p lanning such a s a t e l l i t e  network 
and to  p o i n t  out what they  f e l t  were the s tre ngths  and weaknesses of  
the  model .
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9Review o f  Rel a ted  L i t e r a t u r e
In the e a r l y  1950s,  when i t  appeared t h a t  t h e  launching o f  
a r t i f i c i a l  e a r th  s a t e l l i t e s  would occur w i t h i n  the  next  few years  
(Mack, 196 4) ,  f o r w a r d - l o o k i n g  communicators were s e r i o u s l y  d is cussing  
t h e i r  use f o r  communication purposes. Sputnik  I was s u c c e s s f u l ly  
launched i n t o  e a r th  o r b i t  in October 1957. Th is  successful  event  
appeared to s t i m u l a t e  an increased emphasis on the uses of space 
by the Un i ted S ta te s .
The U.S.  response was to  c r ea te  the N a t i o n a l  A ero n a u t ic s  and 
Space A d m i n i s t r a t i o n  (NASA) and the Advanced Research P r o j e c t  Agency 
(ARPA) o f  the  Department n f  Defense in  1958 ( B e s t e r ,  1 9 6 6 ) .  Most o f  
the  e a r l y  communications s a t e l l i t e  a c t i v i t i e s  in  t h i s  country  were  
c a r r i e d  out under ARPA d i r e c t i o n .  In 1960, COURIER, t h e  f i r s t  a c t i v e  
communication s a t e l l i t e ,  was launched by the U n i te d  S t a t e s .
The Be l l  Telephone L a b o ra to r ies  communications s a t e l l i t e ,  
TELSTAR, was launched on June 7, 1962, by NASA. Mack (1964 )  said  
TELSTAR was designed f o r  r e a l - t i m e  re la y  o f  wide-band communications.  
I t  could r e l a y  t e l e v i s i o n  in f o r m a t io n  or the band cou ld  be subdiv ided  
i n t o  i n d i v i d u a l  band segments to permit la rg e  i n d i v i d u a l  channel -  
handl ing c a p a b i l i t y  f o r  m u l t i p l e  simultaneous t r a n s m is s io n s .
Polcyn (1975) sa id  t h a t  w i t h  the launching o f  T e l e s t a r ,  and 
of  SYNCOM in 1963, the  f i r s t  communications s a t e l l i t e  in synchronous 
e q u a t o r i a l  o r b i t ,  the e ra  o f  communication s a t e l l i t e s  was in aug u ra te d .  
During the 1970s such s a t e l l i t e s  as INTELSAT ( 1 9 7 1 ) ,  Anik ( 1 9 7 2 ) ,  
Westar ( 1 9 7 4 ) ,  ATS-6  ( 1 9 7 4 ) ,  Satcom and Comstar (1976)  provided com­
municat ion by s a t e l l i t e  a t  i n c r e a s i n g l y  reduced cos t  and a v a i l a b i l i t y .
Basic s a t e l l i t e  communications systems c o n s i s t  o f  a s a t e l l i t e
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act in g  as a repea te r  f o r  many e a r th  s t a t i o n s ,  each of which d es ir e s
to communicate wi th several  others (Po lcyn ,  1975 ) .  Elements in  a
s a t e l l i t e  communications system inc lu de  the s a t e l l i t e ,  a network o f  
e ar th  s t a t i o n s ,  and m u l t i p l e -a c c e s s  communications equipment which
ear th  s t a t i o n s  could opera te  through a s in g l e  s a t e l l i t e .
In 1983 commercial communications s a t e l l i t e s  were in  o r b i t s  
t h a t  were  synchronous w i t h  the e a r t h ' s  r o t a t i o n .  This a l lowed con­
s i d e r a b l e  system s i m p l i f i c a t i o n  s ince each e a r th  s t a t i o n  po in te d  con-  
t i n o u s l y  a t  the same s a t e l l i t e  p o s i t i o n .  With the  advent o f  s a t e l l i t e  
t echno logy  various e n t i t i e s  attempted to  take advantage o f  such 
systems (Brennan & Bremer, 1983) to  communicate important  messages.  
The r e v i e w  o f  l i t e r a t u r e  attempts to  look a t  those major events  which 
had s i g n i f i c a n c e  to the model developed.
Two authors o u t l i n e d  the h i s t o r i c a l  aspects  of s a t e l l i t e  t e c h ­
no logy,  Paul in The S a t e l l i t e  S p i n - o f f , 1975,  and Bes ter  in The L i f e  
and Death of  a S a t e l l i t e , 1966.  Paul presented the h i s t o r y  in s to ry  
form, f i r s t  t e l l i n g  of  the f i r s t  b a l lo o n  s a t e l l i t e s  and the  Echo 
s e r i e s ,  then unfolding the s tory  as i t  developed in to  an e x p la n a t io n  
of  the  var io us  unique uses o f  s a t e l l i t e s  f o r  weather  p r e d i c t i o n ,  sea 
n a v i g a t i o n ,  and other  in f o r m a t io n .
B es te r  c a p i t a l i z e d  on the popular  s t y l e  of  t e l l i n g  a s to r y ,
and h i s  readers were t r e a t e d  to a l i g h t - h e a r t e d ,  sometimes comical  
n a r r a t i v e  which not only  re vea led  how events  in the i n t e r n a t i o n a l  
space ra ce  began but took a p h i lo s o p h ic a l  view o f  the p o l i t i c a l  and 
s t r a t e g i c  importance of  the  development o f  s a t e l l i t e  techno logy .
Two published guides to  s a t e l l i t e  communication.  An Educator ' s  
Guide t o  Communication S a t e l l i t e  Technology by Polcyn, 1975,  and
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S a t e l l i t e  Communications: A Guide f o r  H o s p i t a l s , by Brennan and
Bremer, 1983, were key sources f o r  the  study.
Polcyn took a p r a c t i c a l  view o f  s a t e l l i t e  te ch no lo g y  a t t e m p t ­
ing to  r e l a t e  to  and convince readers o f  t h e  p o t e n t i a l  o f  s a t e l l i t e  
technology f o r  educat ional  purposes.  Indeed, h is  t r e a t i s e  was based 
on the premise t h a t  educat ional  purposes were the  best  a p p l i c a t i o n s  of  
s a t e l l i t e  techno logy.  He surveyed the growing exper im ents  in 
educat ion using communications s a t e l l i t e s .
Brennan and Bremer presented a concise overview o f  p o t e n t i a l  
s a t e l l i t e  technology use f o r  h o s p i t a l s ,  emphasizing t h e  r i s k s  and
rewards of  techno logy to  the  local  h o s p i t a l .  The authors  inspected  
a l l  aspects of  s a t e l l i t e  use in c lu d in g  p r i c e s ,  f a c i l i t i e s ,  and uses of  
s a t e l 1i t e - d i s t r i b u t e d  s e r v i c e s .
Another w r i t e r ,  H i l t o n ,  gave a b r i e f  overview o f  t h e  d eve lop ­
ment of  s a t e l l i t e s  and t h e i r  p o t e n t i a l  in support ing manned space
s t a t i o n s .  This e a r l y  t rea tm en t  o f  the  s u b je c t  r e v e a l e d  a unique 
i n s i g h t  in to  a complex tec hno logy  which was j u s t  beginning when t h i s  
book was w r i t t e n  in  1965.
U t i l i z a t i o n  o f  the  f in d in g s  o f  the  B i b l i o g r a p h i c a l  R e t r i e v a l  
S e r v ic e s ,  Inc. re v e a l e d  severa l  o r g a n iz a t io n s  which con s id er ed  the  use 
of  a s a t e l l i t e  system f o r  edu cat ional  program d i s t r i b u t i o n .
Gaudreau and P e r r i t t  re p or te d  (1981)  on one o f  the  e a r l y  
at tem pts ,  the Appalachian Community S erv ic e  Network (ACSN),  head­
quartered  in Washington, D.C. I t  was organized  in 1971 w i t h i n  the
scope of  the t h i r t e e n  Appalachian s t a t e s .  The o b j e c t i v e  was to  beam 
tea ch e r -e d u ca t i o n  courses a few hours a week v i a  s a t e l l i t e  to  teachers  
at  f o r t y - f i v e  community r e c e i v i n g  s i t e s .  Since t h a t  t im e ,  the
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n etwork 's  t e l e v i s i o n  courses d e l i v e r e d  v ia  s a t e l l i t e  have expanded 
to f u r t h e r  the  concept o f  l i f e l o n g  l e a r n i n g .
How to decide on a d e l i v e r y  system to  meet a s p e c i f i c  o r g a n i ­
z a t i o n ' s  s p e c i f i c  needs was discussed by B a l t z e r  ( 1 9 8 1 ) .  She o u t l i n e d  
types o f  a l t e r n a t i v e  educat ional  systems, in c l u d i n g  a s a t e l l i t e  
system. This  study was o f  value because o f  i t s  look at  com para t i ve  
d i s t r i b u t i o n  systems.
Another  study,  by West ( 1 9 8 0 ) ,  A Survey and Report o f  I n t e r e s t
in  and A v a i l a b i l i t y  o f  Systems f o r  the D e l i v e r y  o f  I n s t r u c t i o n  by
Remote Methods, was o f  note because of s p e c i f i c  d a ta  and c o n s i d e r a ­
t io n s  i n v e s t i g a t e d  by West 's  study of  the Rock fo rd ,  I l l i n o i s ,  school  
system needs.
An a d d i t i o n a l  s tudy o f  import  ( D a n i e l ,  1977)  was one in which  
t he  needs o f  Canadian edu cat ion  were surveyed and a model c re a te d  f o r  
use by the  n a t i o n 's  educat ion system. Danie l  and others prese nted  
a needs survey and a cost  a n a ly s is  f o r  such a system. I t  demonstrated  
t h a t  s a t e l l i t e  communication had a p p l i c a t i o n s  in educat ion which went  
beyond t h e  c l a s s i c a l  t e l e l e c t u r e .
A s i m i l a r  study (1976)  was prepared by the  Syracuse U n i v e r s i t y
Research Corp ora t io n  at  the New York E ducat io na l  Po l i cy  Research
Center .  I t  summarized the r e s u l t s  o f  a t w o -y ea r  i n v e s t i g a t i o n  i n t o  
the  f e a s i b i l i t y  of  using a te lecommunications s a t e l l i t e  f o r  educa­
t i o n a l  purposes compared w i t h  the  use of  o th e r  d e l i v e r y  systems.
A p ro to type  system f o r  educat ional  program d e l i v e r y  was d i s ­
cussed by O'Connel (1978)  in  his Planning f o r  A p p l i c a t i o n s  o f  Communi­
c a t io n s  S a t e l l i t e s  in Ed u c a t io n . I t  inc luded a survey o f  p ro g res s io n  
toward an o p e r a t io n a l  communication s a t e l l i t e  system, a p r o j e c t  
d e s c r i p t i o n ,  and e a r t h - s t a t i o n  s i t e  maps.
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Two d o c t o r a l  d i s s e r t a t i o n s  concerning use o f  s a t e l l i t e  f o r  
communication network ing  found in t h i s  research were w r i t t e n  from a 
mathemat ical  or e l e c t r o n i c s  p o in t  o f  view. They were:  "An I n v e s t i g a ­
t i o n  of  the F a c to r s  to  Be Considered in P lann in g  Communications 
S a t e l l i t e  Systems,"  by Mack in  1964, and "Cost T r a f f i c  A n a ly s is  of  
Demand Access S a t e l l i t e  Networks,"  by Lat imer  in  1978.  The rese archer  
did not f in d  any d i s s e r t a t i o n s  w r i t t e n  about s a t e l l i t e  networking  
p r i m a r i l y  f o r  a d m i n i s t r a t i v e  or educat ional  a p p l i c a t i o n s .
I n f o r m a t io n  on an updated basis  appears week ly  in t r a d e  p u b l i ­
c a t io n s  o f  the bro adcas t i ng  in d u s t r y  and s p e c i a l t y  magazines such as 
B ro ad c as t i ng , Broadcas t  Communications, The S a t e l l i t e  T imes, The 
Pub l ic  Serv ic e  S a t e l l i t e , Consortium N e w s l e t t e r , and o t h e r s .  These 
p u b l i c a t i o n s  were moni tored f o r  the  l a t e s t  i n f o r m a t i o n  p e r t i n e n t  to 
the  study.
O rg a n iz a t io n  o f  the Study
Chapter  I p ro vides  an i n t r o d u c t i o n  to  the  s tu dy,  and includes  
statements of  background,  the  problem, the purpose o f  th e  s tudy ,  basic  
assumptions, and d e l i m i t a t i o n s  o f  the study.  Also included are  
d e f i n i t i o n s  o f  terms used in the study,  procedures to  be fo l lo w e d ,  
and the o r g a n i z a t i o n  o f  the  r e p o r t .
Chapter  I I  c o n ta i n s  a review of  l i t e r a t u r e  and r e se arc h .  I t  
contains m a t e r i a l  concerning the h i s t o r y ,  need f o r ,  and purpose of  
s a t e l l i t e  in t e r c o n n e c ts  and w i l l  serve as background.
Chapter  I I I  is  an a na ly s is  of  te lecomm unicat ions s a t e l l i t e  
networks f a c i l i t i e s  v i s i t e d .  I t  looks c h i e f l y  a t  o r g a n i z a t i o n  and 
o p e r a t io n  o f  th e s e  f a c i l i t i e s  as w e l l  as the  p h i l o s o p h i c a l  background 
t h a t  led to t h e i r  c r e a t i o n .
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Chapter  IV f i r s t  e s t a b l i s h e s  the c r i t e r i a  developed f o r  the
recommended model as a r e s u l t  o f  the  review of  l i t e r a t u r e  and v i s i t s
to o p era t in g  systems, then o u t l i n e s  the model i t s e l f .  In fo rm a t io n
gathered is  presented in  a comparat ive  manner and t h e  value  o f  d i f f e r ­
ent  aspects  of  these  opera t io ns  in  l i g h t  of  the  need o f  t h e  A d v e n t is t  
o r g a n i z a t i o n  is  considered.
Chapter  V presents  a summary of  the s tudy conc lus ions and
recommendations f o r  f u r t h e r  re searc h .
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CHAPTER I I  
REVIEW OF THE LITERATURE
S a t e l l i t e  Communication Systems 
The purpose of  t h i s  cha pte r  was to r e v i e w  the  h is to r y  o f  
s a t e l l i t e  communication and to  r e l a t e  t h a t  h i s t o r y  to  development of  
the technology t h a t  makes p o s s ib le  te lecommunicat ions s a t e l l i t e  
n etw o rk in g .
H i s to r y  o f  Communication S a t e l l i t e s
To b e t t e r  understand t h e  h i s t o r y  and techno logy  of  s a t e l l i t e  
communication, the s a t e l l i t e  s to r y  has been l o g i c a l l y  organized i n t o  
four  per iods of  a c t i v i t y :  The Exper imental  Years,  1944-1957; The
Space Race, 1957-1952;  The Development of  S a t e l l i t e  Communications,  
1962-1973,  and The Domest ica t ion  o f  Communication S a t e l l i t e s ,  1973-  
Present .
The story  of  the communication s a t e l l i t e  began wi th  war 
r e l a t e d  exper iments by the Germans in 1944 which launched the  
exper imental  yea rs .  The launching o f  Sputnik by the  S o v ie t  Union in  
1957 s t a r t e d  the space race  by t h e  superpowers. TELSTAR marked an 
importan t  beginning o f  the development  o f  s a t e l l i t e  communications and 
RCA commenced the domes t ica t ion  o f  communication s a t e l l i t e s  by i t s  
purchase of t ran sponder  t ime on a Canadian s a t e l l i t e  in 1973.
The Exper imental  Years,  1944 -1957 . The f i r s t  t ime a body
15
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o uts id e  the ear th  was s u c c e s s f u l l y  u t i l i z e d  to  t ran sm it  ra d io  s ig n a ls ,  
according to Paul ( 1 9 7 5 ) ,  was in t h e  year  1944.  In the l a s t  months of  
World War I I ,  the Germans d i r e c t e d  a radar  apparatus at  the  moon and a 
few seconds l a t e r  were a b l e  to r e g i s t e r  t h e  r e f l e c t e d  s i g n a l s  on
r e c e i v e r s - - w e a k , but nonetheless  p e r c e p t i b l e .
Because o f  the confusion  of  the p o s t -w a r  y e a r s ,  ra d ar  e x p e r i ­
ments could not be cont inued in Germany. However, they were cont inued  
by the  m i l i t a r y  in B r i t a i n  and America.  The American Army Signal  Corp 
had success in 1946 in  r e f l e c t i n g  s ig na ls  o f f  the  moon. Al though the  
moon r e f l e c t e d  no more than 7 percent  of  the energy t h a t  reached i t ,  
r a d i o  communications were e s t a b l i s h e d  in t h i s  way.
These e a r l y  exper iments led to t h e  idea o f  c r e a t i n g  an
"improved moon," recounted Paul .  There were two basic  ideas f o r
improvement: improve r e f l e c t i o n  chances and br ing the  r e f l e c t o r
c l o s e r  to  e a r th .  A man-made moon in  the form o f  an a lmost  p e r f e c t  
sphere could be equipped w i th  a m e t a l l i c  s ur fa ce  which would r e f l e c t  
back to  ear th  almost 100 p e r ce n t  o f  the  r a d io  emissions h i t t i n g  i t .  By 
hanging a man-made moon c l o s e r  to  the  e a r t h ,  the  t ra n sm is s io n  t ime of  
s ig na ls  from earth  to moon would be short  enough to a l lo w  a reasonable  
convers a t i  on .
Paul c r e d i t e d  the  f i r s t  advancement o f  the idea  f o r  such a 
man-made moon to John R. Pierce  o f  the  C a l i f o r n i a  I n s t i t u t e  of  Tech­
nology in 1955. As a r e s u l t  o f  h is  prodding in  Washington,  the  
b a l lo on  s a t e l l i t e .  Echo 1, was planned by the  Un i ted S t a te s  and
e v e n t u a l l y  launched in  1960.
The Space Race, 1 95 7 -1962 . Before P i e r c e ' s  idea could be
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r e a l i z e d ,  however,  Russia launched Sputnik on October 10, 1957.  Of 
the  event ,  B e s te r  (1966)  said ,  "Sputn ik  went i n t o  o r b i t  and t h e  Uni ted  
Sta te s  went i n t o  shock" (p .  2 6 ) .  Immediate ly  the American space 
program was turned in t o  a g i g a n t i c  e n t e r p r i s e .  In 1958, u t i l i z i n g  the  
knowledge and research o f  t h e  German s c i e n t i s t ,  Werner Von Braun,  the  
United Sta tes  launched i t s  f i r s t  s p a c e c r a f t ,  two small  s a t e l l i t e s  
c a l l e d  Vanguard and E x p lo r e r ,  in an e f f o r t  to demonstrate a c a p a c i t y  
to  put man-made ob jec ts  in t o  o r b i t .  That same y e a r  Congress 
e s t a b l i s h e d  t h e  N at io na l  A ero naut ics  and Space A d m i n i s t r a t i o n  (NASA) 
charged w i t h  development o f  the  c ou n t ry 's  space program.  The 
p o t e n t i a l  o f  two-way s a t e l l i t e  communication was demonstrated i n  1960,  
w i th  the launch o f  the 'C o u r i e r '  s a t e l l i t e .  I t  could r e c e i v e  rad io  
messages from e a r t h  and s to r e  them on tape f o r  l a t e r  r e t r a n s m i s s i o n  to 
e a r t h  ( A lex an d er ,  1979) .
The Development o f  S a t e l l i t e  Communications, 1 9 6 2 - 1 9 7 3 . T r u ly  
a c t i v e  communications on a commercial basis  were achieved in  1962 when 
NASA launched TELSTAR. This s a t e l l i t e ,  expla ined Mack ( 1 9 6 4 ) ,  was 
designed to r e l a y  wide-band communications and had the c a p a b i l i t y  to 
r e c e i v e ,  a m p l i f y ,  and r e t r a n s m i t  messages b ; : k  to ear th  in  r e a l  t ime.  
Primary power l i m i t a t i o n s  p e r m i t te d  TELSTAR to be used f o r  o n l y  about  
100 minutes each day, but TELSTAR was able to d r a m a t ic a l l y  demonstrate  
i t s  c a p a b i l i t y  to  r e l a y  video i n f o r m a t io n  by providing the  means fo r  
t r a n s a t l a n t i c  r e l a y  of  t e l e v i s i o n .
A l l  o f  the  e a r l y  s a t e l l i t e s  were placed in what was r e f e r r e d  
to as ' low o r b i t , '  commented A le xa n d e r .  They c i r c l e d  the  e a r t h  every  
few hours and antennas had to  be cap ab le  o f  t ra ck ing  a moving body. As
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a r e s u l t ,  communications were lo s t  as the s a t e l l i t e  passed over  the  
h o r i z o n .
The high cost o f  a s a t e l l i t e  communication system using t h i s  
nonsynchronous o r b i t ,  suggested Polcyn ( 1 9 7 5 ) ,  added impetus to  
e x p l o r e  the  f e a s i b i l i t y  o f  synchronous s a t e l l i t e  o r b i t s .  In F eb ru a ry ,  
1963,  SYNCOM I achieved t h e  c o r r e c t  synchronous o r b i t ,  but i t  ceased  
t r a n s m i t t i n g  w i th in  minutes because o f  a m a l f u n c t i o n .  In J u l y  o f  the  
same y e a r ,  SYNCOM I I  s uc ce s s fu l ly  demonstrated the p r a c t i c a l i t y  of  
synchronous communications s a t e l l i t e s .  Polcyn be l iev ed  i t  was the  
■American SYNCOM s a t e l l i t e  program t h a t  provided  the basis f o r  an 
i n t e r n a t i o n a l  te lecommunicat ion s a t e l l i t e  system a f t e r  i t  proved  
in s tr u m e n ta l  in r e l a y i n g  the  1964 Olympics from Tokyo to t h e  Un i ted  
S ta te s  (p .  2 2 ) .
The f i r s t  INTELSAT s a t e l l i t e ,  a lso known as 'E a r l y  B i r d '  and 
sponsored by the I n t e r n a t i o n a l  Telecommunications S a t e l l i t e  Con­
sor t ium ,  was launched in 1965. I t  re layed  s ig n a ls  to the  no r th e rn  
A t l a n t i c  basin v i a  240 voice  c i r c u i t s  or one TV channel .  Subsequent ly  
newer and more powerful  INTELSATS had been put  i n t o  o r b i t ,  each w i t h  
i n c r e a s i n g  t ransmission  c a p a b i l i t y ,  serv ing  n i n e t y - f i v e  member n a t io n s  
(A l ex an d er ,  1979) .
Polcyn (1975)  p o in te d  out (p .  23) t h a t  the  Uni ted S ta te s  was 
not the so le  promoter o f  s a t e l l i t e  techno logy .  The Soviet  Union, w i t h  
i t s  successful  launch in 1965 o f  the MOLNIYA I s a t e l l i t e ,  began an 
i n t e r n a t i o n a l  system c a l l e d  INTERSPUTNIK. In 1978,  the  European Space 
Agency launched the OTS-2 s a t e l l i t e ,  the  f o r e r u n n e r  o f  a s a t e l l i t e  
communications system capab le  o f  handling t e le p h o n e ,  t e l e x ,  and TV 
t r a f f i c  o f  Europe. The same year  Japan launched the  YURI s a t e l l i t e .
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the f i r s t  communications s a t e l l i t e  f o r  d i r e c t  home broadcast  ( A l e x ­
ander,  p.  3 ) .
The Domest icat ion o f  Communication S a t e l l i t e s ,  1 9 7 4 - P r e s e n t . 
In America,  domestic commercial s a t e l l i t e  s e r v i c e  began in 1973,
repor ted  Brennan and Bremer ( 1 9 8 3 ) ,  when RCA Global  Communications 
leased t ransponder  c ap a c i ty  on a Canadian s a t e l l i t e  f o r  a communica­
t ions  s e r v i c e  between Alaska and the  West Coast.  The f i r s t  Un i ted  
Sta tes  domest ic commercial s a t e l l i t e ,  Westar I ,  began s e r v i c e  in 1974.  
RCA launched i t s  own s a t e l l i t e s  in  1975 and 1976 (SATCOM I and I I )  to  
provide t e l e v i s i o n  networks w i t h  s a t e l l i t e  program d i s t r i b u t i o n .  
Numerous exper iments at tempt ing to apply  the techno logy of  s a t e l l i t e  
d i s t r i b u t i o n  to commercial ,  e d u c a t i o n a l ,  and n o n - p r o f i t  use were
attempted in  the 1970s and e a r l y  1980s. These exper iments a re  
discussed below.
How S a t e l 1i t e s  Work
When cons ider ing  how s a t e l l i t e  technology works,  Alexander  
suggested r e f l e c t i o n  on a v i s i o n  by Arthur  C. C l a r k ,  p h y s i c i s t ,  
astronomer,  and coauthor of  the  book 2001: A Space Odyssey. C la rk
advanced the  concept  of  synchronous space s t a t i o n s  w.n'ch c ru ld  serve  
as ra d io  re la y s  f o r  a l l  points  on e a r t h .
In the  October 1945 issue  o f  Wire less W orl d , C la rk  suggested
t h a t  s a t e l l i t e s  pos i t io ned  some 2 2 ,3 00  mi les above t h e  equator  would 
o r b i t  t h e  e a r t h  a t  p r e c i s e l y  t h e  r a t e  of the e a r t h ' s  r e v o l u t i o n ,  
thereby  appear ing to  be s t a t i o n a r y  over one spot on t h e  e a r t h .  Three  
such s a t e l l i t e s  e q u a l l y  spaced around the  ear th  could see v i r t u a l l y  
the e n t i r e  g lobe.  A mere f i f t e e n  years l a t e r ,  w r i t i n g  in  the UNESCO
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Cour ie r  i n  March 1970,  C la rk  was able to say the re  was no longer any 
need to argue t h a t  the communications s a t e l l i t e  would have a profound  
e f f e c t  upon s o c ie ty .
The technology proved t h a t  man-made s a t e l l i t e s  were not  merely  
a r e p e a te r  of  s i g n a l s .  In t h e i r  communication f u n c t i o n ,  s a t e l l i t e s  
could r e c e i v e ,  a m p l i f y ,  and t r a n s m i t  vo ice ,  music, t e l e v i s i o n ,  t e l e ­
phone, t e le g r a p h ,  and data  s ig na ls  from one po in t  to ano ther  p o i n t  or  
po in ts  on e a r th .  A v e l o c i t y  of  25 ,0 00  m i l es  per hour was r e q u i r e d  to  
launch a man-made s a t e l l i t e  and once t h i s  v e l o c i t y  had been 
a t t a i n e d  and the proper a l t i t u d e  reached, a s a t e l l i t e  could be placed  
i n t o  o r b i t .  The p o s i t i o n  o f  the  s a t e l l i t e  in space was c o n t r o l l e d  by a 
' d e -s p in  s t a b i l i z i n g  mechanism' and small p o s i t i o n  and a l t i t u d e  c o r ­
r e c t i o n  j e t s  (Po lcyn ,  1975,  p.  2 ) .
Concerning o r b i t s ,  Polcyn exp la ined t h a t  the  v e l o c i t y  which a 
s a t e l l i t e  achieved and i t s  angle of  ascent would dete rmine i t s  
o r b i t ,  o f  which t h e r e  were a number of  p a t te r n s :
1. Po la r  (or  n e a r - P o l a r )  o r b i t s  are  i n c l i n e d  at  an angle of  
app rox imate ly  90 to the equa tor .  They permit  s u r v e i l ­
lance of a l l  or a major  p o r t i o n  o f  the  e a r th .
2. Retrograde o r b i t s  a re  those in which the s a t e l l i t e  t r a v e l s  
from east  to  west  (co unter  to the  e a r t h ' s  r o t a t i o n ) .  
S a t e l l i t e s  a re  put i n t o  such o r b i t s  to in sur e  t h a t  they  
appear over  i l l u m i n a t e d  areas of  the e a r th  a t  c e r t a i n  
t imes.
3. Synchronous o r b i t s  a re  22 ,3 00  m i les  above the  e a r t h ,  where  
a s a t e l l i t e ' s  v e l o c i t y  matches t h a t  of  a p o i n t  on the  
e a r t h 's  equato r .  Viewed from the e a r t h ,  they appear  to  be 
s t a t i o n a r y  in the sky,  i f  they are  over the  e q u a to r ;  i f  
otherwise 'h u n g , '  they t r a c e  a f i g u r e  8 on the e a r t h  
below.
4.  Sun-synchronous o r b i t s  have t h e i r  planes d i r e c t l y  in the  
sun. A s a t e l l i t e  in  a sun-synchronous p o l a r  o r b i t  is  
idea l  f o r  t a k i n g  p i c t u r e s  o f  the e a r t h ' s  e q u a t o r i a l  and 
temperate  zones w i th  the  sun always high in the  sky.  (p .
4)
G enera l l y  speak ing ,  Polcyn said the  equator-synchronous (geo -
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s t a t i o n a r y )  o r b i t  was found to be most e f f e c t i v e  f o r  communication 
purposes because i t  was c o n s t a n t l y  v i s i b l e  from roughly  40 percent  of  
the e a r t h 's  sur fa ce .  Conf i rming C la rk  (1945) Polcyn (1975)  observed  
t h a t  as few as th r e e  such s a t e l l i t e s ,  at 120° spacings, could reach
the  e n t i r e  sur face o f  the e a r t h ,  exc lu s iv e  o f  extreme northern  
and southern l a t i t u d e s  (p .  5 ) .  Also,  ear th  s t a t i o n s  could c o n t i n ­
uously r e c e i v e  from or t r a n s m i t  to a s a t e l l i t e  in  t h e i r  geographic  
area.  The M/A-COM Company, in t h e i r  T e l e v i s i o n  R e c e i v e -o n ly  (TVRO) 
Planner  ( 1 9 8 2 ) ,  po inted  out t h a t  w i t h  t h i s  f i x e d  o r b i t ,  antennas could  
be used in l i e u  of  c o n t i n u o u s - s a t e l l i t e  t r a c k i n g ,  a c h a r a c t e r i s t i c  of  
e a r l y  s a t e l l i t e  techno logy (p .  1 ) .
Another  advantage o f  a s a t e l l i t e  in synchronous o r b i t ,  said
Polcyn ( 1 9 7 5 ) ,  was i t s  p o t e n t i a l  f o r  broadcast ing s ig n a ls  d i r e c t l y  to 
sm al l ,  inexpensive r e c e i v e r s  by producing powerful  s ig na ls  on the  
e a r t h ' s  sur face .  Furthermore,  t h e  synchronous c o n f i g u r a t i o n  would 
make f requency sharing w i th  t e r r e s t r i a l  r e l a y  s t a t i o n s  f e a s i b l e ,  
because on ly  a few antenna p o i n t i n g  angles need be c le a re d  f o r  
poss ib le  n o n - i n t e r f e r e n c e  w i t h  t e r r e s t r i a l  communication systems.
Brennan and Bremer (1983)  noted t h a t  a s a t e l l i t e  was a p p r o x i ­
mately  the  s i z e  of  a small c a r ,  weighing 3 , 5 0 0 - 4 , 0 0 0  pounds. A good 
p ar t  of the weight  was the c o r r e c t i o n  rockets  and fue l  to  keep the
s a t e l l i t e  in i t s  f i x e d  o r b i t .  Power f o r  i t s  t r a n s m i t t e r s  was provided
by so la r  panels and supported by b a t t e r y  systems.
H i l t o n  (1965)  e a r l y  speculated t h a t  an unmanned s a t e l l i t e  
should e a s i l y  reach a l i f e  span of  one year  and t h a t  a t w en ty -y ea r  
l i f e  could e v e n t u a l l y  be p o s s ib le .  The useful  l i f e  o f  a s a t e l l i t e  
would be te rm in a ted :
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1. When the power supply f a i l e d
2. When the r a d io  f a i l e d
3. When the s a t e l l i t e  l o s t  a l t i t u d e  s t a b i l i z a t i o n
4. When the o r b i t  was too u n s a t i s f a c t o r y .
By 1983 Brennan and Bremer could r e p o r t  the  useful  l i f e  o f  a 
s a t e l l i t e  was e ig h t  to  t e n  y e a r s ,  dependent upon the e x ten t  of  i t s  
ro c k e t  fue l  and b a t t e r y  l i f e .
The M/A-COM Company s p e c i f i e d  t h a t  each s a t e l l i t e  c onta ined  
e i t h e r  twelve or t w e n t y - f o u r  t ransponders ,  or channels .  Each t r a n s ­
ponder re ce iv ed  an u p l in k  s igna l  f o r  i t s  channels ,  changed i t s  f r e ­
quency, and t r a n s m i t te d  a downlink s ignal  to e a r t h .  The downlink  
s ig na l  s t r e n g th  r a d i a t e d  from the s a t e l l i t e  was r e f e r r e d  uo as e f f e c t ­
i v e  i s o t r o p i c  ra d ia t e d  power ( E IR P ) .  A l l  s a t e l l i t e  t ransponders w ere ,  
to  some e x t e n t ,  independent o f  each o th e r .  For t h a t  reason,  these
could separate  f o o t p r i n t s  f o r  d i f f e r e n t  t ran s p on d e rs ,  a f o o t p r i n t  
could be f o r  one or s evera l  t ransponders,  or  may be an average f o o t ­
p r i n t  f o r  a l l  t ransponders on a s a t e l l i t e  ( p .  3 ) .
Alexander  (1979)  conf i rmed th a t  each t ransponder  was capable  
o f  handl ing e i t h e r  one t e l e v i s i o n  channel or  numerous voice cha nnels .  
According to the C orp ora t io n  f o r  P u b l i c  B ro ad c as t ing ,  the  ra d io  spec­
trum assigned to s a t e l l i t e s  were 500 megahertz wide so t h a t  tw e lve  
t ransponders on a s a t e l l i t e  occupied the e n t i r e  band.
The four  ear th -bound elements of  a s a t e l l i t e  system, observed  
A le xander ,  were:
1. The programming source
2. The u p l i n k  or t r a n s m i t t i n g  s t a t i o n
3. The r e c e i v i n g  termin al
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4. The d i s t r i b u t i o n  system (pp.  5, 6 ) .
Program Source
Programming was def ined as the  sof tware o f  a s a t e l l i t e  system 
and because a s a t e l l i t e  operated on e l e c t r o n i c  impulses,  any form of  
communication t h a t  could be t r a n s l a t e d  in t o  e l e c t r o n i c  symbols could  
serve as a program source.
Programming could in c lu de  voice,  t e l e v i s i o n ,  v id eo tap e ,  
p r in t e d  m a t e r i a l s ,  computer l o g i c ,  data  t ran s m is s io n ,  c h a r t s ,  graphs,  
and l i b r a r y  s e r v i c e s .  Any o r g a n i z a t i o n  having access t o  an u p l in k  
t r a n s m i t t e r  could o r i g i n a t e  programs and send them to  the  s a t e l l i t e  
f o r  r e - t r a n s m is s i o n  to a l l  the r e c e i v e r s  pointed a t  the  s a t e l l i t e  
(Alexander ,  1979 ) .
A l l  too o f t e n  the sof tware was ignored or g iv en  low p r i o r i t y  
in system development,  warned Polcyn ( 1 9 7 5 ) ,  who held l i t t l e  hope t h a t  
sof tware,  u n l i k e  the hardware of  a system, would e v e n t u a l l y  exp er ie n c e  
a decrease in c o s t .  Sof tware,  the  most important e lement  in the  com­
municat ion system, he added, was the most d i f f i c u l t  to  produce and the  
most c o s t l y  i tem of  a system (p.  2 1 ) .  He found the  average c os t  f o r  
product ion of  an i n s t r u c t i o n a l / e d u c a t i o n a l  t e l e v i s i o n  or  r a d i o  program 
in 1975 was es t im a te d  at  $ 5 , 0 0 0 . 0 0  and $ 1 ,0 00 .0 0  per  hour,  r e s p e c t ­
i v e l y .  Using t h i s  average f o r  300 days of  e d u c a t io n a l  programs, six  
hours a day, the cost  would be S9 m i l l i o n  f o r  t e l e v i s i o n  and SI .8  
mi 11ion f o r  radi  o.
Costs were dependent upon c e r t a i n  v a r i a b l e s ,  o f  which Polcyn  
i d e n t i f i e d  q u a l i t y ,  s o p h i s t i c a t i o n ,  and com plex i ty .  Pe r- hour  p ro ­
duct ion  cost  f o r  "Sesame S t r e e t "  in 1975 was app ro x im a te ly  5 4 8 , 0 0 0 . 0 0 ,
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fo r  example, w h i l e  the "French Chef" t e l e v i s i o n  program cost  a p p r o x i ­
mately $ 17 ,0 0 0 .0 0
Upl ink
The second of the f o u r  ear th-bound e lements o f  a s a t e l l i t e  
system, suggested by Alexander  ( 1 9 7 9 ) ,  was the t r a n s m i t t i n g  s t a t i o n  
known as the  u p l i n k .  T y p i c a l l y ,  he s a id ,  the u p l in k  f a c i l i t i e s  con­
s is ted  of  a d i r e c t i o n a l  antenna p o in te d  at  the s a t e l l i t e ,  a low power 
(10 to 50 w a tt s )  t r a n s m i t t e r  t h a t  broadcasts  on the  s a t e l l i t e ' s  f r e ­
quency, and the associated c o n t r o l  equipment (p .  5 ) .
In s a t e l l i t e  b ro ad c as t i n g ,  i t  was not necessary f o r  each user  
to i n s t a l l  a p r i v a t e l y  owned u p l i n k ,  he added. I t  would be s u f f i c i e n t  
merely f o r  them to have access to  one (p.  5 ) .  This  meant t h a t  
numerous o rg a n iz a t io n s  could use c e n t r a l i z e d  t r a n s m i t t i n g  f a c i l i t i e s  
on a t ime -s hare d  and c o s t -s h ared  b a s is ,  thus reducing  t h e  need f o r  
i n d iv id u a l  users to purchase and m a in ta in  c o s t l y  equipment.  T yp ic a l  
costs f o r  u p l in k  f a c i l i t i e s ,  exc luding s tud io equipment ,  were  
$35 0 ,0 0 0 .0 0  f o r  a C-Band u p l i n k  and $ 45 0 ,0 00 .0 0  f o r  a KU band u p l i n k ,  
according to  F e r r i s  ( i n t e r v i e w ,  1 98 3 ) .
Downlink
A r e c e iv in g  t e r m i n a l ,  termed a downlink,  c ons is te d  o f  a 
d i r e c t i o n a l  antenna ( P a r a b o l ic  d is h )  t h a t  po in ted  a t  the  s a t e l l i t e ,  
and an a m p l i f i e r  t h a t  rece ived  the  s igna l  and changed i t  back i n t o  a 
convent ional  t e l e v i s i o n  or r a d i o  f re quency .
Pa r a b o l ic  dishes v a r i e d  in  s iz e  from th r e e  f e e t  to  t h i r t y  
f e e t .  They were made of  e i t h e r  p l a s t i c  or metal or a combinat ion of  
both.  The s trength  o f  the d i s h  r e l a t e d  to  the wind load i t  would be
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t a k i n g .  Surface r e f l e c t i n g  q u a l i t i e s  re q u i red  t h a t  the  dishes be 
smooth and even. Typ ica l  l i s t  p r ic e s  fo r  v a r io u s  s i z e  d ishes were
( 1983):
5 .0  meter dish 5 6 , 7 0 0 . 0 0
3 . 7  meter d ish 5 2 , 6 0 0 . 0 0
3 . 0  meter dish 5 2 , 4 0 0 . 0 0
Another  important  component was the l o w - n o is e  a m p l i f i e r  (LNA).  
These pieces of  e l e c t r o n i c s  c o l l e c t e d  the s ig na l  and a m p l i f i e d  i t  as 
i t  r e f l e c t e d  from the d i s h .  A t y p i c a l  l i s t  p r i c e  f o r  an LNA i n  1983 
ranged from 540 0.00  to 5 1 , 7 0 0 . 0 0  (Brennan & Bremer,  p. 2 ) .
A f i n a l  aspect o f  t h e  downlink u n i t  was a r e c e i v e r .  Although  
u su a l l y  cons idered the minor component of the d ow nl ink ,  M/A-COM (1983)  
r e f e r r e d  to  i t  as the most complex part  of an e a r t h  s t a t i o n .  I t s  
f u n c t i o n  was to conver t  t h e  downlink signal f rom the  s a t e l l i t e  i n t o  
video and audio (pp. 7, 8 ) .  Furthermore, M/A-COM p o in te d  out ,  
r e c e i v e r s  could be e i t h e r  f i x e d  frequency or f re quency  a g i l e .  A f i x e d  
f requency r e c e i v e r  was set  to  r e c e i v e  a s i n g l e  channel i n d e f i n i t e l y  
w h i l e  f requency a g i l e  r e c e i v e r s  could be switched over a l l  tw e n t y - f o u r  
channels (p .  7 ) .
D i s t r i b u t i o n  System
The na ture  of  s a t e l l i t e s  made i t  p o s s i b l e ,  according to  
Alexander  ( 1 9 7 9 ) ,  f o r  the  message, once i t  came back to e a r t h ,  to be 
fed in t o  any convent ional  d i s t r i b u t i o n  system, whether  i t  would be a 
t e l e v i s i o n  s e t ,  v ideo tape  machine,  cable  TV system, computer 
t e r m i n a l ,  t e l e x ,  aud i t o r i um  f a c i l i t y ,  or b r o ad c as t in g  s t a t i o n .  He 
dec la red  such f l e x i b i l i t y  cou ld  "open the door to  a g r e a t  d i v e r s i t y  of  
o p p o r t u n i t i e s "  (p.  6 ) .
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S a t e l l i t e  D i s t r i b u t i o n  A p p l i c a t i o n s
As o u t l i n e d  above, the  e a r l y  attempts a t  u t i l i z i n g  s a t e l l i t e s  
were in the realm o f  m i l i t a r y  exper imentat ion and n e c e s s i t y .  M i l i t a r y  
a p p l i c a t i o n s  included weat her  observat ion ,  geo phys ical  re s e a r c h ,  
ast ronomical  o b s e r v a t io n ,  space e x p lo ra t ion  ( B e s t e r ,  1966 ) ,  and 
reconnaissance missions ( H i l t o n ,  1965) , as w e l l  as communication 
purposes.
However, the  m i l es to n e  in  s a t e l l i t e  usage, according to  
Brennan and Bremer, occurred between 1973 and 1983 w i t h  the  d e v e l o p ­
ment of  the commercial s a t e l l i t e  communications i n d u s t r y .  I t  began 
when RCA leased t ran sponder  c a p a c i t y  f o r  a communications s e r v i c e
between Alaska and the West Coast,  noted above. Western Union 
launched Westar I and I I  in 1974 because of a p r o j e c t e d  need f o r  com­
m erc ia l  message t r a f f i c ,  t e l e v i s i o n  network t r a f f i c ,  and cable  
s e r v i c e s .  This  was soon fo l lo w e d  by RCA's own s a t e l l i t e  (Satcom I and 
I I  ) .
Both Western Union and RCA based t h e i r  a c t io n s  on e x p e c ta t io n s  
t h a t  U.S.  t e l e v i s i o n  networks would p re fe r  s a t e l l i t e  program d i s t r i b u ­
t i o n  over t r a d i t i o n a l ,  i n c r e a s i n g l y  expensive use of  land l i n e s .  
Although both companies were premature,  because access to  the
s a t e l l i t e  was r e s t r i c t e d  by the  l i m i te d  number o f  e a r t h  t e r m i n a l s  t h a t  
e x i s te d  and by the high cost  o f  e s t a b l i s h in g  even r e c e i v e - o n l y  e a r t h  
t e r m i n a l s ,  t h e i r  ac t io n  prepared the way f o r  r a p i d  expansion of
s a t e l l i t e  systems f o r  a v a r i e t y  of  purposes.
In 1975, Home Box O f f i c e  (HBO), a pay t e l e v i s i o n  programming 
s e r v i c e  f o r  cab le  t e l e v i s i o n  o p e r a to r s ,  changed i t s  method of  n a t i o n a l  
d i s t r i b u t i o n  from land l i n e s  to  s a t e l l i t e .  Cable in d u s t r y  i n t e r e s t  in
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ear th  te r m i n a l s  i n t e n s i f i e d  when, in 1975, the  Federal  Communications 
Commission announced i t  would r o u t i n e l y  approve a p p l i c a t i o n s  f o r  ear th  
t e r m i n a l s  w i t h  antennas 4 .5  meters  in d iameter  or l a r g e r .  In less  
than a y ea r  these  two events,  noted Brennan and Bremer ( 1 9 8 3 ) ,  led to  
an in c r e a s i n g  product ion volume of  s m a l l e r  antennas and a 50 percent  
r e d u c t io n  in cos t  o f  hardware.
By 1983, the same authors found over  four  dozen f u l l - t i m e  
serv ic es  d i s t r i b u t e d  v ia  s a t e l l i t e  in  a d d i t i o n  to numerous p a r t - t i m e  
or occasional  users.  F u l l - t i m e  c ab le  t e l e v i s i o n  broadcast  o r g a n iz a ­
t i o n s ,  in a d d i t i o n  to HBO, in c lu d ed :  WGN/Chicago, PTL ( P r a i s e  the
Lord) C h r i s t i a n  En ter ta in m en t ,  The Movie Channel ,  WTBS Super S t a t i o n ,  
USA Cable ,  CBM Cable Network, Es capade /Playboy,  TBN ( T r i n i t y  Broad­
cas t in g  N e tw o rk ) ,  SIN (Nat ional  Spanish T e l e v i s i o n  Network,  and The 
American N etw o rk - -p ro v i d i n g  in-room e n t e r ta in m e n t  f o r  h o te ls  and 
motels .
Robert  Wold, p resident  o f  the  Robert  N. Wold Company, I n c . ,  
r e f e r r e d  to as the  dean of  the s a t e l l i t e  networking business by 
S a t e l l i t e  Week newspaper, c i t e d  PBS ( P u b l i c  Broadcast ing S e r v i c e )  as 
the f i r s t  n a t io n a l  t e l e v i s i o n  network to  d i s t r i b u t e  a l l  i t s  programing 
v ia  s a t e l l i t e  to  PCS a f f i l i a t e d  s t a t i o n s .  The t h r ee  major com­
m erc ia l  networks ABC, CBS, and NBC, were exp ec t in g  to begin d i s t r i b ­
u t ing  t h e i r  programs on a s i m i l a r  basis  by l a t e  1933, in  t ime to  
accommodate demands f o r  coverage o f  t h e  1984 e l e c t i o n s .  Up to th a t  
t ime t h e i r  use o f  s a t e l l i t e s  was l i m i t e d  to  occasional  l i v e  coverage  
of  major e n t e r ta in m e n t  events and news a c t u a l i t i e s  which were fed to 
t h e i r  New York headquarters ,  i n t e g r a t e d  i n t o  t h e i r  n a t io n a l  program 
l i n e - u p ,  then d i s t r i b u t e d  to loca l  a f f i l i a t e s  through t r a d i t i o n a l  land 
l i n e  f a c i l i t i e s  (Wold,  1982) .
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N at io na l  Pu b l i c  Radio,  Wold reported,  was the f i r s t  r a d io  n e t ­
work to d i s t r i b u t e  programs n a t i o n a l l y  in 1981 by way of app ro x im a te ly  
250 lo c a l  NPR s t a t i o n s .  The second of the t r a d i t i o n a l  ra d io  networks  
to  use s a t e l l i t e  d i s t r i b u t i o n  in  a major way was t h e  Mutual  
Broadcast ing  System. In 1983 t h e  two major broadcast  s e r v i c e s .  
Associated Press (AP) and U n i te d  Press I n t e r n a t i o n a l  ( U P I ) ,  were d i s ­
t r i b u t i n g  news to  subscr ib ing  ra d io  and TV s t a t i o n s  by s a t e l l i t e  
(Wold, c a s s e t t e  re c o r d in g ,  1 9 8 2 ) .
By 1983,  more than h a l f  a dozen f u l l - t i m e  r a d io  program s e r ­
v ic es  were a v a i l a b l e  by s a t e l l i t e  fo r  cable  or lo c a l  ra d io  s t a t i o n  
use. They were: S a t e l l i t e  Radio Network, WFMT/Chicago, B o n n e v i l l e
Broadcast ing System, S e e b u r g / L i f e s t y l e  Music,  S t a r d u s t ,  Moody Broad­
c as t in g  Network, Fami ly  Radio Network,  and o th ers  (Brennan & Bremer,  
1983, p. 14).
Wold (1982)  a lso  noted an a c t i v e  use o f  s a t e l l i t e  d i s t r i b u t i o n  
by major newspapers. The Wall  S t r e e t  Journal was d i s t r i b u t i n g  copy by 
s a t e l l i t e  to  p r i n t i n g  houses a t  locat ions across the cou n t ry  f o r  
reg iona l  d i s t r i b u t i o n .  In t h e  spr ing of  1982 t h e  New York Times  
announced i t  would resume p u b l i c a t i o n  of  i t s  West Coast e d i t i o n .  The 
e d i t i o n  had f a i l e d  e a r l i e r  because of lag t ime exper ienced in  g e t t i n g  
news copy across the co u n t ry .  S a t e l l i t e  provided a way to  t r a n s m i t  
copy in s ta n ta n eo u s ly  from New York to Los Angeles.  In September o f  
t h a t  y ea r  the  Gannett  Company introduced a n a t io n a l  newspaper, USA 
Today, p o s s ib le  because o f  t h e i r  a b i l i t y  to t r a n s m i t  page fo rm at s  by 
f a c s i m i l e  on s a t e l l i t e .
Other  nonbroadcast a p p l i c a t i o n s  of  s a t e l l i t e  communication  
inc luded  t e l e c o n f e r e n c i n g ,  da ta  t ransmission ,  and e l e c t r o n i c  m a i l .  Two
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major companies which pioneered in these areas were the  P u b l i c  Se rv ic e  
S a t e l l i t e  Consortium (PSSC) and S a t e l l i t e  Business Systems (SBS) .
By e a r l y  1982,  PSSC had coo rd in a te d  more than 200 v ideo  
t e le co n fe re n ce s  and s a t e l l i t e - a s s i s t e d  events  f o r  n a t io n a l  and i n t e r ­
n a t i o n a l  c o r p o r a t io n s ,  a s s o c i a t i o n s ,  and o r g a n i z a t i o n s .  The PSSC was 
supported by fees f o r  s e rv ic es  performed under c o n t r a c t  f o r  member 
o r g a n i z a t i o n s ,  nonmember, n o n p r o f i t  o r g a n i z a t i o n s ,  f o r - p r o f i t  com­
pan ies ,  and several  f e d e r a l  agencies.  The PSSC Denver S a t e l l i t e  
Access f a c i l i t y  cons is te d  o f  a 3 5 - fo o t  e a r t h  s t a t i o n  w i t h  a network  
c o n t r o l  c e n te r  and a u s e r - o r i e n t e d  t e l e v i s i o n  s tu d io  s u i t a b l e  f o r  
t e l e c o n f e r e n c i n g .  The f a c i l i t y  also provided f o r  t r an s m is s io n  of con­
f e re n ce s ,  convent ions,  workshops, and c o n t i n u i n g - e d u c a t i o n  programs.  
The PSSC also mainta ined a T ra ns p o r ta b le  Ea rt h  S t a t i o n ,  a mobile  u n i t  
which could be t ran s p o r te d  to any s i t e  on a temporary bas is  when 
permanent i n s t a l l a t i o n  o f  o th e r  communications f a c i l i t i e s  was not  
warranted (Rash, 1982) .
According to i t s  1981 Annual Rep ort ,  SBS brought  the  f i r s t  of  
i t s  Communications Network S e rv ic e  ( C N S )  i n t o  commercial use on March
12, 1981. The company was designed to  handle  a v a r i e t y  o f  s a t e l l i t e
d i s t r i b u t i o n  serv ices  f o r  seven la rge  commercial customers such as IBM 
and Aetna Insurance.  By t h e  end of  1981, SBS nad s i x t y  e a r t h  s ta t i o n s
i n s t a l l e d  around the U n i ted  Sta tes  to handle  these s e r v i c e s .  By the
same date  SBS was hand l ing over one m i l l i o n  te lephone c a l l s  per 
month. Through i t s  CNS i t  c rea te d  a p r i v a t e  network s e r v i c e  f o r  an 
o r i g i n a l  seventeen businesses .  Customers were using CNS f o r  voice  
communications,  h igh-speed (up to 1 .544  m i l l i o n  b i t s  per  second) data  
communications by computer ,  h igh-speed document d i s t r i b u t i o n ,  and
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video t e l e c o n f e r e n c i n g .  The SBS launched i t s  own s a t e l l i t e s  (SBS-2 
and SBS-3) to handle i t s  a c t i v i t i e s .
By 1983 t h e  Robert  N. Wold Company and s i m i l a r  s e rv ic e  
o r g a n iz a t io n s  were a c t i v e  in o b ta i n i n g  transponder t im e  f o r  any c l i e n t  
w i t h  a permanent or temporary need f o r  s a t e l l i t e  d i s t r i b u t i o n  
a c t i v i t i e s .  Two p r i v a t e  te lecommunications network s,  B o n n e v i l l e  
S a t e l l i t e  and the  C a t h o l i c  Telecommunications Network,  were a c t i v e  
programming t h e i r  own networks p lu s  s e l l i n g  t ran sponder  t ime to 
c l i e n t s .  These two networks are  d iscussed l a t e r  in d e t a i l .
Major  S a t e l l i t e  D i s t r i b -  
u t i o n  Experiments
Ever s ince s a t e l l i t e  technology began, f u t u r i s t s  suggested 
t h a t  i t s  use would be v a lu a b le  in s p e c i a l i z e d  s i t u a t i o n s .  These would 
inc lude  educat io na l  a p p l i c a t i o n s ,  r e l i g i o u s  networks,  med ica l  sc ie nce ,  
and o th e rs .  S a t e l l i t e s  were seen as e s p e c i a l l y  u s e f u l  in those  
con d i t io n s  where communications over  a wide geographical  area were 
i n vo lved .
One o f  the e a r l i e s t  l a r g e - s c a l e  exper iments o f  i t s  k in d  was 
the  Appalachian Community Se rv ic e  Network (ACSN), a community s e r v i c e  
network headquartered in Washington,  D .C . ,  wi th  broadcast  f a c i l i t i e s  
in Lexington,  Kentucky.  I t  began in 1971 w i t h in  the  scope o f  the  
t h i r t e e n  Appa lach ian  s t a t e s ,  b roadcas t ing  t e a c h e r -e d u c a t i o n  courses a 
few hours a week to tea chers  at  f o r t y - f i v e  community r e c e i v i n g  s i t e s  
(Gaudreau & P e r r i t t ,  198 1) .
The network was o r i g i n a l l y  conceptual i zed  as t h e  i d e a l  medium 
to reach those in remote areas w i t h  the in form at ion  t h e y  r e q u i r e d  to 
perform t h e i r  jobs  e f f e c t i v e l y .  S ince  i t s  in c ep t io n ,  ACSN had evolved
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i n t o  a much broader  i n s t r u c t i o n a l  o r g a n i z a t i o n  mechanism, i d e a l l y  
s u i te d  to f u r t h e r  the concept of l i f e l o n g  le a r n i n g .  O r i g i n a l l y  o f f e r ­
ing only  t e a c h e r -e d u c a t i o n  courses,  i t s  scope broadened to inc lude  
programs f o r  s o c i a l  workers, e n g in e er s ,  nurses,  and o th e r s .  The n e t ­
work expanded t o  nat ionwide  c a p a b i l i t i e s  and from a few hours a week 
to  over s i x t y .
Gaudreau and P e r r i t t  c laimed the  i n s t r u c t i o n a l  approach of  
ACSN was indeed in n o v a t i v e  compared to e a r l i e r  TV c la s s e s .  They said  
t h e  c o l le g e  TV c la s s e s  o f  the 1960s only  remo tely  resembled the  s t a t e -  
o f - t h e - a r t  as i t  appeared in the  mid-1970s (p .  7 7 ) .  They r e f e r r e d  to  
the  ASCN s e r v i c e s  as an expanded, n o n t r a d i t i o n a l  concept inc lu d in g  
c o l l e g e - c r e d i t  c l a s s e s ,  con t in u in g  educat ion cou rses ,  seminars and 
workshops, i n t e r a c t i v e  p r o fe s s io n a l  development s e r i e s ,  and community 
s e r v ic e  o f f e r i n g s .
The S o v i e t  Union and Canada both saw the p o t e n t i a l  o f  s a t e l ­
l i t e  communication as a means to m a in ta in  constant  contac t  wi th  t h e i r  
peoples in the vast  o therwise  d i f f i c u l t - t o - r e a c h  s t r e tc h e s  o f  t h e i r  
t e r r i t o r i e s  (Po lc yn ,  1975, pp. 23,  2 5 ) .
With t h e i r  MOLNIYA s a t e l l i t e s ,  the Russians were able to  
advance v o i c e ,  t e l e v i s i o n ,  t e l e t y p e ,  and f a c s i m i l e  in fo rm at io n  
s erv ic es  as e a r l y  as 1965. Polcyn r e l a t e s  t h a t  Canadian s a t e l l i t e  
e f f o r t s  dated back to the e a r l y  1960s when the  Defense Research Board 
b u i l t  ALOUETTE I and I I ,  which were launched i n  1962 and 1963,  
r e s p e c t i v e l y .  In the  e a r l y  1970s t h e  ANIK s e r ie s  of  s a t e l l i t e s  were 
launched to  complement then e x i s t i n g  t e r r e s t r i a l  communication 
s erv ic es  and provide  serv ices  to remote areas where t e r r e s t r i a l  com­
municat ions were poor or n o n ex is te n t .
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Northern Canadian n a t i v e s ,  in  1972,  asked the government to 
stop deployment of  s a t e l l i t e  f a c i l i t i e s  in t h e i r  a r e a .  Fea r in g  
c u l t u r a l  and l i n g u i s t i c  a n n i h i l a t i o n ,  they in q u i r e d ,  "Hasn ' t  the  w h i t e  
man caused enough t r o u b l e  a l ready?" They asked to  be l e f t  in peace so 
t h a t  they could f o l l o w  the ways o f  t h e i r  ances tors .  A t r u c e  was 
reached,  however, and Townley r e p o r te d  in 1983 t h a t  t h e  I n u i t  
T a p i r i s a t ,  or Eskimo Brotherhood,  was programming s ix  hours a week on 
the s a t e l l i t e .  T h e i r  documentaries and dramas about Eskimo l i f e ,  such 
as in te rv ie w s  w i t h  o ld  hunters  on how to  sk in  car ibou ,  were an attempt  
to counter - ba lance  the f lo o d  of  soap operas and o t h e r  TV f a r e  
channeled to them by s a t e l l i t e  (Townley,  1983,  p. 4 5 ) .
Canada's e a r l y  i n t e r e s t  in uses o f  s a t e l l i t e  communication 
prompted proposals fo r  exper iments in  educat io n .  Dan ie l  (1977)  
r e l a t e d  the plans f o r  a Canadian U n i v e r s i t i e s  S a t e l l i t e  System (CUSS) 
and a regional  audio network (PETS) in  1977.  CUSS was expected to  
l i n k  t h i r t y  u n i v e r s i t i e s  p ro v id in g  c a p a b i l i t y  to send and r e c e i v e  
audio s ignals  w i th  a few having v ideo c a p a b i l i t y  as w e l l .  Danie l  
found,  in a needs survey,  t h a t  the  m a j o r i t y  of  schools f e l t  the  
network would be v a lu a b le  in  course exchanges and research seminars 
and c o l l o q u i a .  He f e l t  one of  the  most e x c i t i n g  uses would be a 
medical  program of  remote d iagnos is  and c o n s u l t a t i o n  done through the  
U n i v e r s i t y  of  Western O n t a r i o  (p .  1 7 ) .
A l a t e r  r e p o r t  by Townley (1983)  i n d i c a t e d  t h a t  a medical  use 
was developed by the  Memorial  U n i v e r s i t y  of  Newfoundland. I t s  
p r o j e c t ,  c a l l e d  T e l em e d ic i n e ,  was able  to  r e l a y  a p i c t u r e  o f  an o i l  
a t t e n d a n t ' s  eye l a c e r a t i o n  to an o p th a lm o lo g is t  on the mainland f o r  
d ia gn o s is ,  exe m pl i f y ing  the  new s e r v i c e .
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In Alaska,  the LearnAlaska S a t e l l i t e  Network in  1983 was ab le  
to reach about t w o - t h i r d s  of  the po p u la t io n  w i t h  courses ranging f rom  
beginning Engl ish to  oceanography to  c h i l d  psychology.  The s tuden ts  
were able  to study in t h e i r  home communities and p a r t i c i p a t e  in  the  
classroom v ia  t e l e v i s i o n  and audioconfe rencing  combined. With u p l i n k s  
in fo u r  l o c a t i o n s ,  LearnAlaska planned to br ing TV to  250 communities  
by 1984 ( T own le y ,  p. 4 6 ) .
In d ia  was planning a domestic broadcast  s a t e l l i t e  system as 
e a r l y  as the l a t e  1960s, according to  Paul (1975 ,  p. 85) .  An e x p e r i ­
ment was planned f o r  1975 using the ATS-F s a t e l l i t e .  P i r a r d  c la imed  
many Indians had never  been exposed to mass media before  and did  not  
know t h a t  they belonged to  something c a l l e d  a n a t io n .  The network  
t r a n s m i t t e d  d es p e ra te ly  needed in fo rm at io n  about f e r t i l i z e r s ,  v o t i n g  
r i g h t s ,  baby for mulas ,  and o th e r  sub jec ts  to 2400 v i l l a g e s .  Townley  
(1983 ,  p. 46) sa id  the  impact was so profound t h a t  when the exper iment  
ended and the equipment was removed some v i l l a g e r s  wept.  Polcyn  
( 19 75 ,  p. 24) found the  In d ia n  government anxious to be able to  b u i l d  
and launch i t s  own communications s a t e l l i t e s  by the  e a r l y  1980s.
Japan and Indonesia  are  two o th er  Asian c o u n t r ie s  d eep ly  
in vo lved  wi th  s a t e l l i t e  techno logy.  Japan had developed i t s  own 
e x te n s iv e  s a t e l l i t e  c a p a b i l i t y ,  having launched severa l  s c i e n t i f i c  
s a t e l l i t e s  and e v e n t u a l l y  p io neer ing  the KU band s a t e l l i t e s  f o r  a 
v a r i e t y  of  domestic uses in c lu d in g  broadcas t ing  and te lephone s e r v i c e s  
f o r  the Japanese Is lands  ( P o l c y n ) .
In the e a r l y  1980s, Indones ia  was invo lved  in an e d u c a t io n a l  
exper iment  which provided a two-way audio f e a t u r e  wi th  g r a p h ic  
support .  A tea ch e r  at  a campus on one of  In d o n es ia 's  6000 i n h a b i t e d
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is la nds  could w r i t e  on a t e l e v i s i o n  screen w i t h  a l i g h t  pen. The 
process was much l i k e  a b lackboard ,  except t h a t ,  as one wrote  the  
image was t r a n s m i t te d  to  every o th e r  campus p a r t i c i p a t i n g  in  the 
program (Townley,  1983,  p.  4 5 ) .  On a second classroom screen the pro­
f e s s o r  could be seen and heard l e c t u r i n g .  Students could speak 
d i r e c t l y  to the p ro fe ssor  on an audio channel and t r a n s m i t  images back 
to t h e i r  professors .
Another country  t h a t  expressed e a r l y  i n t e r e s t  in u t i l i z a t i o n  
of s a t e l l i t e  networking was B r a z i l .  F i r s t  thoughts were f o r  educa­
t i o n a l  purposes, said  Polcyn ( 1 9 7 5 ) ,  however, a m u l t ip urp ose  concept  
emerged as edu cat ional  exper iments were c a r r i e d  out w i t h  t h e  ATS-3 
s a t e l i t e .  Another system f o r  Spanish-speaking c o u n t r ie s  in South 
America was proposed by Tabanera in  1967 and again in 1968.  In his 
subsequent book. S a t e l l i t e s  y Educacion, publ ished in  1971,  he 
e nv is io ned  a hybrid d i r e c t  broadcast  s a t e l l i t e  system whereby inexpen­
s iv e  re ce iv in g  dishes at schools or p r i v a t e  homes could r e c e i v e  educa­
t i o n a l  network s ig na ls  d i r e c t  from the  s a t e l l i t e .  He looked forward  
to the launching and m a in ta in in g  o f  s a t e l l i t e s  by the space s h u t t l e  
developed by the Un i ted S t a t e s .
P r i v a t e  o r g a n i z a t i o n s ,  u s u a l l y  r e l i g i o u s  denominations in the  
United S ta te s ,  became more in vo lved  in s a t e l l i t e  e xp er im e n ta t io n  and 
networking by the e a r l y  1980s as the y  observed the u t i l i t a r i a n  nature  
and cost  e f f e c t i v e n e s s  of  s a t e l l i t e  ne twork ing .  In the  spr ing  of  
1982, Cooper repor ted  on severa l  o r g a n i z a t i o n s  which had begun r e l i g ­
ious broadcasts by s a t e l l i t e  i n c l u d i n g  the  Praise  the Lord (PTL) T e l e ­
v i s i o n  network,  the Jesus S a t e l l i t e  Network,  and the C h r i s t i a n  Broad­
c a s t in g  Network. These e n t i t i e s  were programming m a t e r i a l s  provided
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by var ious  r e l i g i o u s  o r g a n i z a t i o n s  over s a t e l l i t e  f o r  c ab le  d i s t r i b ­
u t i o n .
The C a t h o l i c  Church in  America was one o f  the  f i r s t
denominations to e n v i s i o n  what could be done f o r  i t s  local  par is hes  
v ia  a nat ional  s a t e l l i t e  network.  I t s  a c t i v i t i e s  are  d iscussed in
d e t a i l  below.
The Mormon Church began s a t e l l i t e  broadcasts  to a l i m i t e d  
number of local  churches in 1980, and then d r a m a t i c a l l y  expanded t h e i r  
network to n e a r ly  600 downlinks in 1983. This  network is  a lso  d i s ­
cussed in d e t a i l  below.
Other denominations which showed e a r l y  i n t e r e s t  in  having
t h e i r  own network were the Methodists  and B a p t i s t s .  The D a l la s  
Morning News (Febru ary  4 ,  1982, p. 22A) re p or te d  a local  M e t h o d i s t
conference in t h e  Southwest proposed a reg iona l  network f o r  Texas and 
New Mexico,  w i t h  an u p l i n k  f a c i l i t y  at  the F i r s t  Uni ted  M e th o d i s t  
Church in S h re veport ,  L o u i s i a n a .  By November 23,  1982, the p lan had 
developed in to  the Wesleyan S a t e l l i t e  Network (WSNET) and t h e  network  
launched i t s  f i r s t  programs n a t i o n a l l y  ( th e WSNET S oc ie ty  N e w s l e t t e r , 
Vol .  1, No. 1, F a l l  1982, p. 3 ) .
Also in  1982, the  Southern B a p t i s t  Convent ion had p lans f o r  
two TY serv ices  by s a t e l l i t e .  T h e i r  TELNET s e r v i c e  was in tended  to 
broadcast  only to  denominat i ona l  a ssoc ia t i on s  and churches as a too l  
f o r  i n t e r - c h u r c h  communications.  The planned American C h r i s t i a n  T e l e ­
v i s i o n  System (ACTS) was to  broadcast  to  the  general  p u b l i c  over  a 
p o t e n t i a l  106 low-power TV s t a t i o n s ,  150 cab le  systems, and a p o s s i b l e  
two dozen UHF e d u c a t io n a l  TV s t a t i o n s  (Newton, 1 9 8 2 ) .
The American H o s p i t a l  V ideo Network (AHVN) was conceived by
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Or. L e s l ie  C. N o r in s ,  M .D . ,  in 1981. This was the f i r s t  n a t i o n a l  
s a t e l l i t e  network to pro vide  cont in u in g  educat ion and medical news 
to h o sp i t a ls  v ia  s a t e l l i t e .  I t  was to provide f o r t y  hours o f  
programming a week to  a f f i l i a t e s  i n c l u d i n g  p ro fe ssiona l  t r a i n i n g  
classes ,  medical b u l l e t i n s ,  medical news a c t u a l i t i e s ,  and r e g u l a r  
medical news s e r v i c e  (AHVN brochure,  198 1) .
S a t e l l i t e  D i s t r i b u t i o n  
Cost Theory
By 1975, sa id  Polcyn,  communication technology had grown so 
r a p i d l y  th a t  most c o u n t r i e s  were then u t i l i z i n g  s a t e l l i t e s .  The 
primary j u s t i f i c a t i o n  f o r  t h e i r  use, he a s s e r te d ,  was the economies o f  
such a system compared w i t h  o th er  d i s t r i b u t i o n  systems. He 
exp la ined :
The advantage o f  s a t e l l i t e  communications increases w i t h  
the size o f  the  area to be serv ic ed  and the amount of  in f o r m a ­
t i o n  to be t r a n s m i t t e d .  This advantage is due to the  s a t e l ­
l i t e ' s  c a p a b i l i t y  to use m u l t i p l e  i n fo r m a t io n  t ransmission  and 
re cept ion  ro u te s ,  as opposed to the s in g le  route  c a p a b i l i t i e s  
of  ear th  communication systems. Earth  communication systems 
have in te r c o n n e c t in g  l i n k s  th a t  f o l l o w  s p e c i f i c  ro utes  along  
the surface o f  the e a r t h ,  and t h e i r  cost  increases w i t h  the  
number of  lo c a t i o n s  they connect . The volume of  in fo rm at io n  
between cost per  i n f o r m a t i o n - c i r c u i t  d iminishes as the  number 
of  c i r c u i t s  in c rea se s .  I t  is  t h e  a n t i c i p a t i o n  o f  heavy 
increases in i n fo r m a t io n  volume t h a t  j u s t i f i e s  the inv es tment  
in a d d i t io n a l  c i r c u i t s  and l i n k s ,  ( p .  14)
On the o th e r  hand, he said ,  in a s a t e l l i t e  system the  expense  
in vo lved  only the cost  of the  t r a n s m i t t i n g  or re cept ion s t a t i o n ,  a 
g e n e r a l l y  one- t ime uniform c os t .  Consequent ly ,  he assumed t h e  b as ic  
cost  to l i n k  two e a r t h  s t a t i o n s ,  using a s a t e l l i t e ,  did not  depend on 
the d is tan ce s ep ar a t in g  them. In a d d i t i o n ,  the basic  inves tment  per  
communication r o u te  would diminish as the number of  such r o u te s  
increased because the  same s a t e l l i t e  could t r a n s m i t  to or r e c e i v e  f rom  
many s ta t i on s  s im u l t aneous ly .
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Alexander (1979)  dramat ized t h i s  phenomenon by comparing costs  
of  sending a video s ig na l  from his o f f i c e  in N a s h v i l l e ,  Tennessee.  By 
t e r r e s t r i a l  hookup to  t h e  nearest  s a t e l l i t e  u p l in k  in  A t l a n t a ,  Georgia  
(240 mi les from N a s h v i l l e ) ,  the  cost was S160.0C per hour plus a
S280.00 connect ion f e e  and an a d d i t io n a l  $500 .0 0  per  day channel
charge. Compared w i th  t h i s ,  i f  he had had a s a t e l l i t e  u p l i n k  f a c i l i t y  
at  h is  o f f i c e ,  i t  would have cost  only S9 0 .0 0 -S 4 0 0 . 0 0  (depending on 
the t ime of day) per  hour to reach a l l  the r e c e i v i n g  s i t e s  throughout  
the Uni ted  Sta tes .
I t  would be m is le a d in g ,  though, warned Polcyn ( 1 9 7 5 ) ,  not to
p o in t  out t h a t  v a r i a b l e  costs  f o r  s a t e l l i t e s  and e a r t h  s t a t i o n s
increased w i t h  the number of  rou tes  served. As Polcyn i n d i c a t e d ,  the  
number of  routes had less impact on the t o t a l  cost  simply  because the  
s a t e l l i t e  system d id  not r e q u i r e  numerous d u p l i c a t i o n s  a long the  
t ran smission  path.
Polcyn quoted W a l te r  Hinchman in h is  "Ab s tr ac t  o f  t h e  Pro­
posa l :  Educat ional  Technology Demonstrat ion o f  Rocky Mountain Sta tes"
(1972 ) :
To determine t o t a l  cost  of  s a t e l l i t e  s e r v i c e ,  one must add 
to these basic cos ts  the p e r - c i r c u i t  costs  o f  both s a t e l l i t e  
and e a r th  s t a t i o n  f a c i l i t i e s .  Since both these
f a c i l i t i e s  serve m u l t i p l e  r o u te s ,  the volume o f  t r a f f i c  over  a 
given ro u te  has l i t t l e  e f f e c t  on p e r - c i r c u i t  c os ts ,  (p .  15)
There fore ,  Polcyn concluded, s a t e l l i t e s  do p r e s e n t  cost  
advantages fo r  long,  l o w - t r a f f i c  r o u te s ,  p a r t i c u l a r l y  when several  
ro utes  were being served by one s a t e l l i t e  and one e a r t h  s t a t i o n .  But 
an ear th  system would be c om pe t i t i ve  f o r  h igh-volume,  s h o r t - r o u t e  
in fo rm a t io n  t ran s m is s io n ,  e s p e c i a l l y  i f  only  one ro u te  was needed f o r  
a s p e c i f i c  l o c a t i o n .
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A b i ta n to  (1982)  c la imed another  c os t  e f f e c t i v e  aspect  of
s a t e l l i t e  d i s t r i b u t i o n  could be found in i t s  r e l i a b i l i t y .  Because a 
s a t e l l i t e  system re qui red  fewer  i n t e r f a c e s ,  the  p r o b a b i l i t y  of  m a l ­
f u n c t i o n  was much less  than w i t h  t e r r e s t r i a l  systems. For  s a t e l l i t e
communications between two l o c a t i o n s ,  f o r  example,  t h e r e  are  on ly
t h r e e  i n t e r f a c e s ,  an earth  s t a t i o n  a t  each end and a s a t e l l i t e  in the  
sky.  For t e r r e s t r i a l  communications, on the o t h e r  hand,  th e r e  could  
be hundreds o f  d i f f e r e n t  i n t e r f a c e s  in moving a s ig na l  across the  
c o u n t r y .  I t  would l i t e r a l l y  z ig zag  through dozens of c i t i e s  and towns 
and a f a i l u r e  at  any one o f  those i n t e r f a c e s  could i n t e r r u p t  the  
t ran s m is s io n .  " S t a t i s t i c a l l y , "  he added, "would one p r e f e r  to have a
p r o b a b i l i t y  o f  s ur v iv a l  of  one out o f  t n r e e ,  or  one out  o f  200?" (p .
2 ).
Another  economy i n h e r e n t  in s a t e l l i t e  communications i s  the
f a c t  t h a t  many o f  the serv ic es  i t  could provide would r e p l a c e  expenses 
of  t r a d i t i o n a l  d i s t r i b u t i o n  methods such as postage f o r  mail  and 
t r a n s p o r t a t i o n  c o s ts .  Gel ineau (1982)  c la imed t e l e c o n f e r e n c i n g ,  f o r  
example, would permit  maximum involvement by a p a r t i c i p a n t  w i t h o u t  
i n c u r r i n g  the  t r a v e l  costs norm a l ly  ass oc ia te d  w i t h  such i n t e r a c t i o n .  
However, he warned, i t  should not  be viewed s imply  as a s u b s t i t u t e  f o r  
t r a v e l .  R ather ,  " i t  would accommodate those who, f o r  whatever  reas on,  
could not  t r a v e l "  (p .  3 ) .
In summary, Polcyn (1975)  suggested t h e r e  were f i v e  bas ic  
f a c t o r s  which would have a b ea r in g  on the cost of  a s a t e l l i t e  system:
1. The in fo rm at io n  des ired
2. The numbers and types o f  r e c e iv e r s
3. The f requencies  to be used
4. The s a t e l l i t e  t r a n s m i t t i n g  power
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5. The area to  oe covered by the  s a t e l l i t e  s i g n a l ,  (p .  16)
I n f o r m a t io n  d e s i r e d . S e rv ic es  g r e a t l y  in f lu enced  the  cos t  
of  the s a t e l l i t e  system. S a t e l l i t e  r a d io ,  f o r  example, was le ss  
expensive than t e l e v i s i o n  because r a d i o  s ig n a ls  r e q u i r e  less t r a n s ­
m i t t i n g  power , less bandwidth, and less expensive r e c e i v e r s  (Po lc yn ,  
1975) .  As Brennan and Bremer o u t l i n e d ,  audio s e r v ic e s  were a v a i l a b l e  
in 1983 and included voice,  dat a ,  and e l e c t r o n i c  p r i n t  d i s t r i b u t i o n .  
They c i t e d  voice as an extremely e f f e c t i v e  use o f  t ransponder  band­
width because d i g i t a l  equipment p e r m i t te d  one t ransponder  to  c a r r y  
up to 15 ,0 00  voice c i r c u i t s  s im u l t an eou s ly .  Data d i s t r i b u t i o n  had 
been l i m i t e d  because the speed and volume t r a n s f e r  c a p a c i t y  o f  
computers and d i s t r i b u t i o n  systems exceeded demand; however, as da ta  
software grew,  the development of  a cost  e f f e c t i v e  s a t e l l i t e  d a ta  n e t ­
work could be a n t i c i p a t e d  (p.  6 ) .  E l e c t r o n i c  p r i n t  d i s t r i b u t i o n  
r e f e r r e d  to hard copy d e l iv e r y  o f  messages from one t r a n s m i t t e r  to  
m u l t i p l e  r e c e i v e r s  equipped w i t h  h igh-speed  p r i n t e r s .  A c e n t r a l  com­
p u te r  could c on t ro l  message t r a f f i c  and would a c t i v a t e  only  the  
re c e iv in g  te r m i n a l s  o f  those lo c a t i o n s  addressed.
T e l e v i s i o n  or v ideo media were a v a i l a b l e  in two modes: f u l l -
motion or s low-scan.  Ful 1-motion t e l e v i s i o n  o f  standard commercial  
broadcast q u a l i t y ,  according to Brennan and Bremer, consumed most o f  
the  c a p a c i t y  of  a t ransponder ,  making i t  the  most expensive u t i l i z a ­
t io n  o f  s a t e l l i t e s .  The 1983 c os t  of  r e n t i n g  a f u l l - m o t i o n  t r a n s ­
ponder ran between S2-3 m i l l i o n  a n n u a l l y .  Slow-scan s e rv ic e  was a 
t ec h n ica l  a p p l i c a t i o n  in  which t e l e v i s i o n  p i c t u r e  frames or c y c les  
were slowed from 30 per  second to  one every 80 seconds as a p i c t u r e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
40
was b u i l t  l i n e  upon l i n e  from top to bottom. Uses in t e l e c o n f e r e n c i n g  
and medical t e l e d i a g n o s i s  were l i k e l y  a p p l i c a t i o n s  of  s low-scan  
(Brennan & Bremer, 1983, p. 5 ) .
The numbers and types o f  r e c e i v e r s . The r e c e i v i n g  equipment  
not only inc luded  the  ra d io  or  TV r e ce iv e rs  but the r e c e i v i n g  t e r m i n a l  
as w e l l ,  po inted out Polcyn ( 1 9 7 5 ) .  The r e c e i v i n g  t e rm in a l  was 
attached to  a TV or ra d io  r e c e i v e r .  Polcyn es t im a te d  r e c e i v i n g  
t e rm in a ls ,  i f  purchased in l o t s  of  100,000,  would cost  a p p ro x im a te ly
S200.00 each plus an i n s t a l l a t i o n  charge of  S200 .00.  The cos ts  o f  
ra d io  and t e l e v i s i o n  sets  v a r i e d ,  but Polcyn est imated  when purchased  
in q u an t i t y  the y  might cost approximately  $150.00  per TV set  and as 
low as SI 5 .0 0  per  r a d io  se t .
The f req u e nc ie s  to be used . The f requency bands a v a i l a b l e  f o r  
use helped d i c t a t e  system cos t  by in f lu e n c in g  the cost  o f  t h e  
re c e iv e rs .  Terminals  working w i t h  the 2 .5  to  2 . 6  GHz bandwidth were  
less expensive than those working w i t h  the 11.7 to 12.5  GHz bandwidth.  
Polcyn expected f u r t h e r  re se arch  to  produce r e c e i v e r s  t h a t  would be 
more economical in the high GHz f req u e nc ie s .
S a t e l l i t e  t r a n s m i t t i n g  power . The t r a n s m i t t i n g  power o f  t h e  
s a t e l l i t e  or space segment was i n v e r s e l y  r e l a t e d  to the cost  o f  t h e  
re c e iv e r .  As the power of  the  s a t e l l i t e  increased ,  the s o p h i s t i c a t i o n  
and cost per u n i t  of  the r e c e i v e r  decreased. However, the amount o f  
power needed to  produce d e s i re d  s igna ls  depended upon the f req u e nc y  
and services so t h a t  t r a n s m i t t i n g  at  12 GHz r e q u i r e d  more power than  
t r a n s m i t t i n g  at  2 .6  GHz. In a d d i t i o n ,  Polcyn ( 1975) sa id ,  one t e l e ­
v is ion  channel r e q u i r e d  more power than 100 ra d io  f re q u e n c ie s .
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A more recent  development expected to  have a g r e a t  impact on 
a l l  aspects of s a t e l l i t e  communications a c t i v i t y  was the  i n t e r e s t  in 
d i r e c t  broadcast s a t e l l i t e s  (DBS). Broadcasting magazine repor ted  
t h a t  e ig h t  companies were granted a u t h o r i t y  in 1982 by t h e  Federal  
Communications Commission t o  begin c o n s t r u c t io n  of  DBS systems. This  
a c t io n  opened up the p o s s i b i l i t y  o f  widespread, d i r e c t - t o - h o m e ,  
s a t e l l i t e  broadcasting.  The DBS s a t e l l i t e s  operated b a s i c a l l y  the  
same as other s a t e l l i t e s ;  however, they operated w i t h  h ig h e r  power 
so t h e i r  signal could be rece ived  w i t h  much sm al le r ,  and t h e r e f o r e  
much more a f fo r d a b le ,  e a r t h  r e c e iv in g  d is he s .  These d i s h e s ,  sa id  DPI,
were to be two to two and o n e - h a l f  f e e t  in  d iameter and c o s t  less  than
S300.00.  In an i n t e r n a t i o n a l  d is cussion  on the t o p i c  o f  DBS, the
I n t e r n a t i o n a l  Conference sponsored by the Carnegie Endowment fo r
I n t e r n a t i o n a l  Peace and the Twe nt ie th  Century Fund p r e d i c t e d  DBS
services would come i n t o  use as e a r l y  as 1985 (p.  24 ) .
Area to be covered by the s a t e l l i t e  s i g n a l . Coverage area
could be traded f o r  t r a n s m i t t i n g  power, asserted Polcyn.  For  example,  
some s a t e l l i t e  costs  increased  when s m al l e r  geographical  areas were 
covered. The s m al le r  the beam focus o f  the s a t e l l i t e  antenna,  the  
g r e a t e r  the required power of  the  t r a n s m i t t e r .
Summary
This chapter  reviews l i t e r a t u r e  concerning s a t e l l i t e  d i s t r i b u ­
t i o n  technology and developing t rends in the f i e l d  which could apply  
to the planning o f  a network f o r  a p r i v a t e  o r g a n i z a t i o n .
The h i s t o r y ,  the nature  o f  the technology,  major  exper iments  
in s a t e l l i t e  d i s t r i b u t i o n ,  cost t he o ry ,  and new developments were
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surveyed. The chapte r  thus provides a background f o r  the model 
presented in c h a p te r  4.
Chapter  3 r e p o r ts  on obse rva t ions  made w h i l e  v i s i t i n g  two n e t ­
works in o p e r a t i o n .
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CHAPTER I I I
THE CATHOLIC TELECOMMUNICATIONS NETWORK AND 
THE BONNEVILLE SATELLITE CORPORATION
Although r e l i g i o u s  o r g a n i z a t i o n s  have u t i l i z e d  s a t e l l i t e  
d i s t r i b u t i o n  f o r  occasional  or spe c ia l  program events ,  t h e  C a t h o l i c  
Church in  America and the Church of  Jesus C h r i s t  of L a t t e r - d a y  Sa in ts  
( th e  Mormons) have e s ta b l i s h e d  t h e i r  own networks by r e n t i n g  t r a n s ­
ponder space f o r  permanent ly  scheduled programming needs.
V i s i t s  were made to the s a t e l l i t e  u p l i n k in g  and hea dquart ers  
f a c i l i t i e s  of  both o r g a n iz a t io n s  to  observe and o b ta in  i n f o r m a t i o n  
t h a t  could be h e l p f u l  in  prepar in g  a model f o r  o th er  p r i v a t e  o r g a n i z a ­
t i o n s .  This c h a p te r  r e l a t e s  the i n f o r m a t io n  gathered and t h e  observa­
t i o n s  made on those  v i s i t s .  Both r e p o r t s  are  organized in  i d e n t i c a l  
fas h io n  to  provide comparison o u t l i n e s  o f  t h e i r  a c t i v i t i e s :
A. H i s t o r y
B. Goals and o b je c t iv e s
C. O r g a n iz a t io n
D. F a c i l i t i e s
E. P o l i c i e s  and procedures
F . Programming
43
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The C a t h o l i c  Telecommunications  
Network o f  AmeriTa
Hi s to r y
According to the Most Reverend Louis  E. Ge l in eau ,  chairman  
of  the  board f o r  the C a t h o l i c  Telecommunications Network o f  Amer ica  
(CTNA), the N a t io n a l  Council  o f  C a t h o l i c  Bishops (NCCB) endorsed the
idea  of  a church-owned and opera ted  s a t e l l i t e  network a t  t h e i r  annual  
conference  in 1979. The network plan f o r  CTNA was to be p rese nted  
at  the  next meeting of  bishops in mid-November, 1980. By t h a t  t ime  
the  e lements o f  a network had oeen f u l l y  formulated  and i t  was 
expected to serve i n s t r u c t i o n a l  needs, as the  d i s t r i b u t i o n  system f o r  
the  N a t io n a l  C a t h o l ic  News S e r v i c e  to n in e ty  diocesan newspapers, as 
a d i s t r i b u t o r  f o r  C a th o l i c  f i l m ,  v ideo, and audio syn d ic a to rs ,  and 
as a te l e c o n f e r e n c i n g  system f o r  t h e  bishops and o th e rs .
Hur le y  (1983) r e p or te d  in the Nat io nal  C a t h o l ic  Ed ucat io na l  
A s s o c ia t io n  N ew s le t te r  t h a t  in  November 1981,  a f t e r  a t w o -y e a r  
f e a s i b i l i t y  study,  CTNA was c h a r t e r e d  in the s t a t e  of  Delaware as a 
w h o l l y  owned c orpora t io n  o f  the  Uni ted  St a te s  C a t h o l ic  Conference.
H u r l e y ,  CTNA d i r e c t o r  of  program development,  f u r t h e r  said t h a t  w h i l e  
i n i t i a l  s e rv ic es  would c o n s i s t  m a in ly  of  audio and v ideo programming,  
i t  was the i n t e n t  of  the network to  develop s e rv ic es  in the a r e a  o f  
t e l e c o n f e r e n c e s ,  te le se m in a rs ,  d a t a  t ransmissions ,  v i d e o t e x t ,  and 
o th e r  s e r v ic e s .  F u r th e r ,  he s a id ,  these s e rv ic es  would be developed
to he lp  the  church carry  out a v a r i e t y  of  missions cost  e f f e c t i v e l y ,
e f f i c i e n t l y ,  c r e a t i v e l y ,  and most im portan t ,  p a s t o r a l l y .  With such 
a network he f e l t  the C a t h o l i c  Church could r e a l i s t i c a l l y  look a t  the  
d w in d l ing  human and f i n a n c i a l  resources at  i t s  d isposal  and in c r e a s e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
45
the  p r o d u c t i v i t y  o f  both o f  those resources.  He f u r t h e r  d e c l a r e d  the  
p r o d u c t i v i t y  in c rea se  would be r e f l e c t e d  in the  a b i l i t y  o f  t h e  church 
to share i t s  resources w i d e l y ,  w i t h o u t  c r e a t i n g  a burn-out  s i t u a t i o n  
f o r  g i f t e d  personnel  or  a d e f i c i t  s i t u a t i o n  w i t h  l i m i t e d  f i n a n c i a l  
resources.  He a lso  saw t h a t ,  in  a d d i t i o n  to  the Uni ted S t a t e s ,  the  
resources could be shared w i t h  any e s t a b l i s h e d  or emerging n a t i o n  o u t ­
side the Un i ted S ta te s .
On November 20,  1981, one day a f t e r  the CTNA was e s t a b l i s h e d  
by the NCCB, Ge l ineau  convened the  f i r s t  meet ing o f  the CTNA Board 
of  D i r e c to r s  in Washington, D.C. The Board e l e c te d  Wasyl Lew, former  
program manager f o r  communications s a t e l l i t e s  at NASA and more 
r e c e n t l y  d i r e c t o r  o f  opera t io ns  o f  the  B e l l  and Howell S a t e l l i t e  N e t ­
work,  to be p r e s i d e n t  o f  CTNA.
By November 23,  CTNA opened temporary o f f i c e s  at  t h e  D e p a r t ­
ment of Communication o f  the  C a t h o l i c  Church in  New York C i t y  and soon 
had a permanent o f f i c e  at  95 Madison Avenue. To man the  o f f i c e ,  a 
d i r e c t o r  o f  a d m i n i s t r a t i o n ,  a business manager, a d i r e c t o r  o f  program 
development,  and a d i r e c t o r  of  t e c h n i c a l  serv ices  were h i r e d .
The new s t a f f  had several  immediate tasks which needed to  be 
accomplished in a r e l a t i v e l y  short  t im e ,  sa id  Ge l in eau .  An adm in is ­
t r a t i v e  c o n f i g u r a t i o n  had to be developed to  provide f o r  immediate  
CTNA a f f i l i a t i o n  by archdioceses and dioceses as we l l  as h e a l t h - c a r e  
and educat ional  i n s t i t u t i o n s ,  r e l i g i o u s  o rd er s ,  and o th e r  church  
agencies. A c o n t r a c t  had to be neg o t ia te d  w i t h  an e a r t h  s t a t i o n  
s u p p l i e r  to provide  the a f f i l i a t e s  w i t h  a standard downl ink .  A 
s erv ic e  p o l i c y  as w e l l  as personnel and em p lo yee-b en e f i ts  p o l i c i e s  
had to  be devised and implemented.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
45
Church response was to  be the success f a c t o r  f o r  the new n e t ­
work. At the t ime the  serv ic e  was in augura te d ,  r e p or te d  Ge l ineau,
the  network had a t o t a l  o f  t h i r t y  a f f i l i a t e d  archdioceses and 
dioceses,  ten more than the number p r o je c te d  f o r  the  s t a r t - u p  date .  
Near ly  a year  l a t e r  t h i r t y - t h r e e  a f f i l i a t e s  had jo in e d  the  network,  
re p re sen t in g  19 perce nt  o f  the  archdioceses and dioceses o f  the  church 
and 32 .4  perce nt  of  the C a th o l ic  p o p u l a t io n  in  the Un i te d  S ta te s .
I n i t i a l  programming on CTNA was composed of  t h r e e  hours of
serv ic e  per day ( 1 2 : 3 0 - 3 : 3 0  p . m . ) ,  f i v e  days per week, (Monday through
F r id a y )  of  what Lew c a l l e d  "moral va lue  programming," in c lu d in g  
i n s t r u c t i o n a l  and e n te r ta in m e n t  p r e s e n t a t i o n s .  The range o f  serv ices  
was, according to G e l ineau ,  l i m i t e d  t o  the  d e l i v e r y  o f  TV and ra d io
programming s u i t a b l e  f o r  d i s t r i b u t i o n  to  local  d iocesan communicators 
f o r  placement on broadcast  and cable  systems, thus p ro v i d i n g  local  
cont ro l  o f  d i s t r i b u t i o n  of  programming.
Fur thermore,  he said ,  the network would be o f  spe c ia l  value
f o r  t e le c o n fe r e n c i n g  and t e l e l e c t u r i n g .  Both o f  these s e rv ic es  would
o f f e r  the  p o s s i b i l i t y  o f  one-way v ideo and two-way r a d i o  t ran sm is s io n ,  
and any a f f i l i a t e  w i th  a downlink could p a r t i c i p a t e .  That  would mean 
th a t  p a r t i c i p a n t s  would be able  to both see and hear the  l e c t u r e r  or  
conference cha irp erson  who would be able  to  r e c e i v e  and respond to  
comments and quest ions from p a r t i c i p a n t s  v/ho could be s i t u a t e d  in as 
many lo c a t io n s  as th e r e  were downl inks.
Thus, CTNA, according to  i t s  chairman,  was conceived and
crea te d  as a f o r - p r o f i t  c o r p o r a t i o n .  As such i t  was in  a p o s i t io n  
to o f f e r  business and commercial i n t e r e s t s  the same k ind o f  serv ices  
i t  could o f f e r  t o  i t s  own church a f f i l i a t e s .  Such e x t ra -c h u rc h
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business would a c t i v e l y  be sought on a t im e -s har i ng  bas is  so t h a t  the  
network could adequate ly  d is charg e  i t s  r e s p o n s i b i l i t y  to serve the  
church f i r s t .  Whi le  CTNA would p ro vide  serv ices to  i t s  a f f i l i a t e s  
at " p r e f e r r e d  customer" r a t e s ,  business and commercial i n t e r e s t  would 
be served a t  c o m p e t i t i v e  r a t e s .
Goals and O b je c t iv e s
The goal o f  the CTNA, as o u t l i n e d  by the  chairman of  the  
Board o f  D i r e c t o r s ,  was to  b r in g  modern technology t o  the  s e r v ic e  o f  
the  church in the  Un i ted S t a te s  so t h a t  i t  could p ro c l a im  the  gospel  
e f f e c t i v e l y  and meet the lo c a l  needs o f  the  church.
O b j e c t i v e s  i d e n t i f i e d  oy the  chairman were t o ;
1. O b ta in  a l l  174 a rchd ioces es  and dioceses as a f f i l i a t e s
2. O f f e r  a v a r i e t y  o f  s e rv ic es  in c lu d in g :
a. TV programs f o r  i n s t r u c t i o n  and e n t e r ta in m e n t
b. e l e c t r o n i c  ma i l
c.  t e l e c o n f e r e n c i n g
d. t e l e l e c t u r i n g  
news photo d i s t r i b u t i o n
d ata  d i s t r i b u t i o n  
l o n g -d is t a n c e  t e le p h on ing
3. I d e n t i f y  and meet the  te lecommunicat ions needs of the  
church
4. A s s i s t  the b ishops and communications departments of  the  
church in the use o f  e l e c t r o n i c  technology
5. Encourage and support  the  development o f  programming 
s erv ic es  of  the  church,  which w i l l  enhance the  var ious  
a p o s to la tes
6 . P r o t e c t  the s e c u r i t y  and i n t e g r i t y  of  CTNA t ra n s m is s io n s ,
7. Obtain  revenue from sa le  of  sermons to  e x t r a - c h u r c h  
e n t i t i e s .
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O rg a n iz a t io n
As stated p r e v i o u s l y ,  CTNA v/as a wholly  owned c o r p o r a t io n  of  
t h e  Uni ted States C a th o l i c  C onference.  The network was c o n t r o l l e d  by 
a board o f  d i r e c t o r s  and had a p resident  and f o u r  a s s i s t i n g  
o f f i c e r s .  See f i g u r e  1 f o r  the  o r g a n i z a t i o n a l  c h a r t .
F a c i l i t i e s
The CTNA headquar ters  a r e  located at 95 Madison Avenue in New 
York C i t y  where a s u i te  o f  s ix  o f f i c e s  house a l l  the  network  
a c t i v i t i e s .  Although t h i s  f a c i l i t y  does not in c lu d e  any product ion  
s tu d io s ,  programs on video tap e  a re  played back on tape  machines 
housed in  a small o f f i c e  s i z e  room where an e n g in e e r  p lays the  
programs as scheduled. The programs are then sent  v i a  microwave  
s igna l  to  the up l in k  d ish lo c a ted  on the nearby Empire S t a t e  B u i l d i n g .  
Product ion of  the programs is  done in the studios a l r e a d y  e x i s t i n g  
For the product ion of  m a t e r i a l s  f o r  local  t e l e v i s i o n  s t a t i o n s  and 
n a t io n a l  networks.
P o l i c i e s  and Procedures
As s ta te d  above, CTNA was a f o r - p r o f i t  c o r p o r a t i o n  whose out ­
standing c a p i t a l  stock was owned e n t i r e l y  by t h e  Un i ted  States  
C a t h o l i c  Conference.  According to  the CTNA Se r v ic e s  P o l i c y  (see  
appendix I ) ,  the c o n s t i t u e n t  u n iv e rs e  of  a f f i l i a t i o n  w i t h  CTNA com­
p r i s e d ,  f i r s t ,  the dioceses o f  the  Un i ted States and l i k e w i s e  included  
C a th o l ic  c o l le g e s  and i n s t i t u t i o n s  o f  higher l e a r n i n g ;  h o s p i t a l s  and 
h e a l t h - c a r e  cen ters ;  and the  m i n i s t e r i a l ,  a d m i n i s t r a t i v e ,  o r  r e s id e n ­
t i a l  lo c i  o f  the C a th o l i c  r e l i g i o u s  orders in the  Un i ted  S t a t e s .
The dioceses of  t h e  church served as r e f e r e n c e  f o r  an
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a f f i l i a t i o n  model and were the  only  category  of  a f f i l i a t e  p e r m i t te d  to  
r e d i s t r i b u t e  programming. Po l i c y  a lso  provided for  c o - a f f i l i a t i o n ,  
however,  when more than one a f f i l i a t e  would share a downl in k .  R e l i g ­
ious orders,  h o s p i t a l s ,  and c o l le g e s  could a f f i l i a t e  i n d e p e n d e n t ly  
w i t h  permission o f  t h e i r  lo c a l  d iocese.
The network basic  f i n a n c i n g  was cared f o r  by a s e r i e s  o f  fees  
f o r  a f f i l i a t i o n .  Each a f f i l i a t e ,  upon s igning c o n t r a c t  w i t h  CTNA, 
would pay a one- t ime  $ 5 , 0 0 0 . 0 0  f e e .  Each year  af terward  t h e  d io ce s e
would pay 5 2 , 0 0 0 . 0 0 ,  $ 3 , 0 0 0 . 0 0 ,  or $ 5 , 0 0 0 . 0 0 ,  depending on p o p u l a t i o n
s i z e .  The y e a r l y  programming f e e ,  expected to be no more than  
$ 1 5 , 0 0 0 . 0 0  the f i r s t  y e a r ,  would be se t  according to s e r v i c e  d e s i r e d :  
a f f i l i a t e s  r e c e iv in g  f u l l  s e r v i c e - - f i v e  hours a day, f i v e  days a 
week--would pay the  f u l l  f e e ;  those r e c e iv in g  f i f t e e n  hours o f  p ro ­
gramming would pay 70 p e r c e n t  o f  t h e  fee ;  those re ce iv in g  seven and a 
h a l f  hours of  programming would pay 35 percent .  The downl ink  
s a t e l l i t e  dish to  r e c e iv e  the network 's  s ig na ls  cost a p p r o x im a te ly  
5 1 5 , 0 0 0 . 0 0  in 1982.
Programmi ng
The d i r e c t o r  o f  program development was to i n i t i a t e  a program
a dv is o ry  board which would serve to advise on:
1. The a p p r o p r ia t e  mix o f  program categor ies
2. The e s tab l i sh m e nt  of  c r i t e r i a  f o r  q u a l i t y ,  a p p r o p r i a t e n e s s  
to  needs, a l l o c a t i o n  of schedules, e t c .
3.  The a v a i l a b i l i t y  o f  known, s u f f i c i e n t  q u a l i t y ,  program
product
4. Needs assessment
5. Program c a t e g o r i z a t i o n .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
51
Members of  the Board were to be selected by the  d i r e c t o r  of  
program development,  approved by the  p re siden t  and exe cu t iv e  commit­
t e e ,  and chosen to re p r e s e n t  var ious  elements and m i n i s t r i e s  o f  the  
church, f u l l y  p a r t i c i p a t e  as members, serve as recognized s p e c i a l i s t s  
in t h e i r  f i e l d  of  endeavor,  and serve on a non-remunera t ive  b a s i s .  In  
a d d i t i o n ,  t h e  Board of  d i r e c t o r s  was to  s e le c t  from among i t s  members 
a commit tee to serve as a re sourc e  to  review programming which,  i n  the  
judgment o f  the d i r e c t o r  of program development,  was a p p r o p r i a t e  to  
rev ie w .
By the spring o f  1983,  CTNA was broadcas t ing  t e l e v i s i o n  
programs th r ee  hours each week day and n e a r ly  seven hours a week o f  
r a d io  programs.
Types of  programs a v a i l a b l e  on the TV channel in cluded:
1. Pastoral  programs, i n c l u d i n g  programs on marr iage e n r i c h ­
ment, marr iage c r is e s ,  and counsel ing  sessions on problems such as 
a lc h o l is m  and unemployment.
2. Chr istopher  C lo se -up s ,  f e a t u r i n g  in te r v ie w s  w i t h  s ta ge ,
screen,  and TV s ta rs .
3. Programs of  "Send Fo r th  Your S p i r i t "  about the  C a t h o l i c
C h ar i sm a t i c  Renewal.
4. Programs of  " Hor i zon :  C h r i s t  in the Modern W orl d ,"  t r a c ­
ing t h e  development o f  the  C a t h o l i c  f a i t h  in Jesus C h r i s t  through the  
study o f  h i s t o r y ,  l i t e r a t u r e ,  psychology,  and theo logy.
5. Programs of  " I n n e r v e r s i o n  : Explor ing  the  A r t s , "  which
examined a v a r i e t y  of approaches to  the  holy  through d i r e c t  p e r c e p t io n  
and contem plat ion  of a r t i s t i c  forms. Programs in Spanish were a lso  
o f f e r e d  on the network.
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The B o n n e v i l l e  S a t e l l i t e  C o rp ora t io n
Hi s to ry
According to  Pace ( 1 9 8 3 ) ,  the  impetus behind the  id e a  o f  a 
s a t e l l i t e  network f o r  the Mormon Church began w i t h  a t e le p h o n e  
c o n v ers a t io n  in May 1962. The person r e c e i v i n g  the c a l l  was Arch L.  
Madsen, president  o f  KSL-AM-FM-TV in S a l t  Lake C i t y .  The person  
making the c a l l  was Fred W. F r i e n d l y ,  p r e s i d e n t  o f  CBS News i n  New 
York.  Broadcasting magazine,  on Ju ly  23,  1962,  repor ted  t h a t  F r i e n d l y  
was chairman of a pool committee o f  the  t h r e e  major U.S.  b r o ad c as t in g  
networks,  ABC, CBS, and NBC, charged w i t h  c o o r d i n a t i n g  a unique broad­
c a s t i n g  event in c o n ju n c t i o n  w i t h  E u r o v i s i o n ,  the  con sort ium of  
European t e l e v i s i o n  networks. This t e l e c a s t ,  u t i l i z i n g  t h e  newly  
launched TELSTAR s a t e l l i t e ,  was to be the  f i r s t  i n t e r n a t i o n a l  commer­
c i a l  s a t e l l i t e  broadcast.
On the program agenda was the Mormon Tabernacle  Choir  o f  the  
Church of  Jesus C h r i s t  o f  L a t t e r - d a y  S a i n t s  (LOS). I n i t i a l  p l a n s ,  
s ta te d  Pace, were to have the  c h o i r  broadcas t  l i v e  from the  famous 
Tabernac le  of  the church in  S a l t  Lake C i t y .  However, i t  was l a t e r  
decided t h a t  the l o c a t i o n  was to be a t  the  base o f  the  Mount Rushmore 
Memorial in South Dakota.  The t r i p  was a rr an ged w i t h  the c h a r t e r i n g  
o f  f i v e  OC-6 a i r l i n e r s  to  t r a n s p o r t  the  321-member c h o i r  t o  Mt .  
Rushmore f o r  the J u ly  23,  1962, b ro ad cas t .  The S a l t  Lake T r ib u n e  
r e p o r te d  on July  24,  1962,  t h a t  the c h o i r  gave a t h r ee -m in ute  p e r fo r m ­
ance in the t h i r t y - m i n u t e  t e l e c a s t  seen by an est imated  200 m i l l i o n  
people  in America and Europe.
A f t e r  t h i s  g r e a t  event ,  r e l a t e d  Pace, Arch Madsen concluded  
t h a t  t h e re  was a need f o r  a more e f f i c i e n t  method of  r e l a y i n g
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a ud io -v id eo  messages over a g r e a t  d is tance than had been done 
p r e v i o u s l y  by the  IDS church.  The cost  of  moving a l a rg e  number of  
people  to a remote broadcast s i t e  was too high and the  r e n t i n g  of  
te lephone  long l i n e s  was p r o h i b i t i v e .  I t  was found t h a t  use o f  a 
s a t e l l i t e  u p l i n k  would c o s t ,  in any case s im i l a r  to  t h e  Mt.  Rushmore 
t e l e c a s t ,  n e a r l y  o n e - te n th  o f  the amount. In a d d i t i o n  t o  cost
f a c t o r s ,  t e c h n i c a l ,  l o g i s t i c a l ,  and c r i t i c a l  schedul ing problems could  
be avoided.
The IDS exc i tement  f o r  instantaneous wor ldwide  communication  
did not begin wi th  s a t e l l i t e s ,  sa id  Pace. From 1961 to  1974 the  
church owned and operated an i n t e r n a t i o n a l  shortwave r a d i o  s t a t i o n ,  
WNYW in Boston, which beamed New -Y ork- or ig in at ed  programs wor ldw id e.
A d d i t i o n a l l y ,  in  1961, said Pace, there  were tw en ty -o n e  t e l e ­
v i s i o n  s t a t i o n s  in the  United S ta te s  broadcast ing t h e  Semi-Annual  
General  Conferences of  the church. The number o f  s t a t i o n s  c a r r y i n g  
the  conferences  increased  t e n f o l d  w i t h i n  f i v e  y e a r s .  However, compe­
t i t i o n  f o r  a i r  t ime as we l l  as the cost  to purchase a i r  t ime f o r  the  
t a r g e t e d  IDS audiences was i n c r e a s i n g .
To tak e  advantage o f  new communication te c h n o l o g i e s  and to  
c o n s o l i d a t e  re se arch  and commercial i n t e r e s t s ,  the B o n n e v i l l e  I n t e r ­
n a t i o n a l  C o rp or a t io n  (BIC)  was formed on June 11, 1964.  I t s  purpose,  
according to i t s  c o n s t i t u t i o n ,  was:
To b u i l d ,  c o n s t r u c t ,  e s t a b l i s h ,  use, m a i n t a i n ,  o p e r a t e ,  
r e p a i r  purchase or o the rw is e  a cq u ir e ,  se l l  or o t h e r w i s e  deal  
in and w i t h  resp ect  t o  s t a t i o n s ,  t r a n s m i t t e r s  and s t u d i o s ,  f o r  
the  b ro ad cas t ,  re b ro ad ca s t ,  t e l e c a s t ,  t r a n s m i s s i o n ,  
re t r a n s m i s s i o n ,  g e n e ra t io n ,  p u b l i c a t i o n ,  r e p r o d u c t i o n ,  d issem­
i n a t i o n ,  r e l a y  or r e c e p t i o n  by e l e c t r i c i t y ,  e l e c t r o m a g n e t i c  
waves, r a d i o ,  w i r e ,  cable  or o th er  methods o r  means o f  
communication,  (p .  1)
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With Arch Madsen as p r e s i d e n t ,  BIC imm ediate ly  began the
a c q u i s i t i o n  o f  major radio and TV p r o p e r t i e s  in Chicago, D a l l a s ,  Los 
Angeles,  Kansas C i t y ,  S a l t  Lake C i t y ,  S e a t t l e ,  San F r a n c is c o ,  and New 
York C i t y .  In a d d i t i o n ,  re p or te d  Pace, a number of  a u x i l i a r y  s e r v ic e s  
were c rea te d  such as B o nn ev i l l e  Pr oduct ions  f o r  producing programs, a 
Washington news bureau f o r  news r e p o r t i n g ,  and B o n n e v i l l e  Broadcast  
Consu l tants  f o r  management, l e g a l ,  programming, and o th e r  c o n s u l t a ­
t i o n .  This major expansion occ urr ed  between 1964 and 1977.
In an in t e r v ie w  wi th  Pace, Madsen r e l a t e d  how BIC became
i n t e r e s t e d  in s a t e l l i t e  t echno lo gy .  In 1978, F.  W i l l i a m  Gay, a
prominent  member o f  the church, i n v i t e d  the BIC Board o f  D i r e c t o r s  to
a p r e s e n ta t io n  on s a t e l l i t e s  a t  t h e  Hughes Aerospace f a c i l i t i e s .
A f t e r w a r d ,  Gay approached Madsen and said ,  "Arch,  go s a t e l l i t e . "
According to Madsen, Bonnev i l l e  had had a cho ice .  E i t h e r  i t  was to
f o r e v e r  pay e x h o r b i ta n t  l o n g - l i n e  telephone fees and r e n t  out
s a t e l l i t e  f a c i l i t i e s  whenever the  need arose, or i t  would v en ture  
headlong i n t o  a new technology by a c q u i r i n g  i t s  own s a t e l l i t e  channel .
I t  decided to i n v e s t i g a t e  the l a t t e r .
In 1978, Bruce Hough, then  d i r e c t o r  of  B o n n e v i l l e  Product ions  
(BP) ,  was asked to supervise t h e  d i s t r i b u t i o n  of  sessions o f  the  Gen­
e r a l  Conferences of  the church to  members in America.  In a l a t e r  
i n t e r v i e w  w i t h  Pace, Hough r e l a t e d  how the  Conferences were shown on 
f i f t y  cab le  systems u t i l i z i n g  s a t e l l i t e  space o f f e r e d  f r e e  o f  charge  
by RCA which wanted to  demonstrate s a t e l l i t e  c a p a b i l i t y .  W i th in  two 
y e a r s ,  over 3600 cable  systems were c a r r y in g  the church sessions by 
s a t e l l i t e .
According to Pace, the p o t e n t i a l  f o r  widespread use and p r o f i t
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of  s a t e l l i t e  downlinks was obvious,  and in 1979 the  church decided to  
t e s t  r e c e i v e - o n l y  e a r t h  s t a t i o n s  in Miami,  D a l l a s ,  I n d i a n a p o l i s ,  
Boston, A t l a n t a ,  and S a l t  Lake C i t y .  Three downlink vendors were  
s u f f i c i e n t l y  i n t e r e s t e d  in t h e  BP experiment to  o f f e r  downlink h a r d ­
ware f r e e  o f  charge f o r  t h e i r  own t e s t i n g  purposes in  the p r o j e c t .
On March 19, 1980, the  B o n n e v i l l e  S a t e l l i t e  C orp or at ion  (BSC)
was founded, w i t h  Bruce Hough as v i c e  p re siden t  and general  manager,
to d i r e c t  the a f f a i r s  o f  the common c a r r i e r  s e rv ic e  o f  i t s  p a r en t
company, BIC. A r t i c l e  IV of t h e  A r t i c l e s  of  I n c o r p o r a t io n  o f  BIC
s t a t e  t h i s  purpose, in  p a r t ;
To own and opera te  s a t e l l i t e  e a r t h  s t a t i o n s  and to  engage in  
a l l  business r e l a t i n g  to  t ransmission  o f  e l e c t r o n i c  s ig na ls  
v i a  s a t e l l i t e ,  i n c l u d i n g ,  but  not l i m i t e d  t o ,  o p era t in g  
t e r r e s t r i a l  in te r c o n n e c t io n s  w i t h  s a t e l l i t e  e a r t h  s t a t i o n s ,  
o p e r a t in g  as a s a t e l l i t e  communications common c a r r i e r  and 
o th e rw is e  engaging in the  business of d i s t r i b u t i n g  e l e c t r o n i c  
s ig na ls  v ia  s a t e l l i t e ,  (p .  1)
More s p e c i f i c a l l y ,  according to Pace, BSC was c re a te d  to  
provide seven major s e r v ic e s :  to provide u p l i n k / d o w n l i n k  s a t e l l i t e
s e r v ic e  on a f u l l - t i m e  bas is ;  to  make a v a i l a b l e  ad hoc network ing ;  to  
pro vide  t e le c o n f e r e n c i n g  f o r  businesses and i n s t i t u t i o n s ,  to  
o p era te  a C a p i to l  H i l l  news s tu d io  in Washington, D .C . ;  to  p rov ide  a 
s a t e l l i t e - s e r v i c e s  ra d io  network;  and to provide complete e n g in e e r in g  
and management con su l t in g  s e r v ic e s  fo r  any phase of  s a t e l l i t e  com­
municat ions .
Goals and O b je c t iv es
Recognizing the power and r e s p o n s i b i l i t y  o f  o p era t in g  a grow­
ing communications network ,  Spencer W. K im b a l l ,  p r e s id e n t  o f  The 
Church of  Jesus C h r i s t  o f  L a t t e r - d a y  Saints and chairman o f  B o n n e v i l l e
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I n t e r n a t i o n a l  Board o f  D i r e c t o r s ,  was quoted in the  BIC promot ional  
pamphlet  o f  1980 as s a y i n g - - i n  re fe re nce  to the  g o a l - - " O u r  g r e a t  
d e s i r e  and obsession i s  to  b r i n g  to  the world t h e  candle  o f  under ­
s ta nd ing"  (p .  2 ) .
The BIC Pr es id en t  and C h i e f  Executive O f f i c e r ,  Arch L.  Madsen,  
quoted in the same brochure ( p .  2 ) ,  said the goals and o b j e c t i v e s  o f  
the c o r p o r a t i o n  were,  in  o rd er  o f  p r i o r i t y :
1. Outstanding community s e r v ic e
2.  Planned personnel development
3.  Q u a l i t y  programming
4.  P r o f i t a b i l i t y
5.  P rov is io n  o f  re co g n iz ed  le adersh ip wor ldwide in  the  
e f f e c t i v e  use of  the mass media in  dea l ing  wi th  s i g n i f i c a n t  issues o f  
our day.
O r g a n i z a t i  on
The B o nn e v i l l e  S a t e l l i t e  Corporat ion is  one o f  a number o f  
o p e r a t io n s  which make up t h e  B o n n e v i l l e  I n t e r n a t i o n a l  C o r p o r a t i o n .  
According to  promotional  brochures  p r in te d  by BIC in  1980, the  Board  
of D i r e c t o r s  of  BIC in c luded  Chairman Spencer W. K im b a l l ,  P r e s i d e n t  
Arch L.  Madsen, Execut ive  V i c e  P r e s id e n t  Joseph A. K j a r ,  f o u r  s e n i o r  
v i c e - p r e s i d e n t s ,  and twenty - two  board members who were p r e s id e n ts  and 
v i c e - p r e s i d e n t e s  of  the v a r i o u s  BIC a c t i v i t i e s  and e n t i t i e s  ( se e  
o r g a n i z a t i o n a l  chart  in f i g .  2 ) .
F a c i l i t i e s
B o n n e v i l l e  I n t e r n a t i o n a l  Corporat ion promotional  brochures  
(1980)  r e p o r t  t h a t  BSC had a f u l l - t i m e ,  lo ng-te rm  c o n t r a c t  f o r  a
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t ransponder  on the Westar S a t e l l i t e  System ever  s ince i t  was e s t a b ­
l i s h e d  in  1980. On August 19, 1981,  a BSC news bureau r e l e a s e  
announced an agreement had been reached w i t h  the  Southern P a c i f i c  Com­
municat ions  Company t o  lease four  more t ransponders on t h e  Spacenet  
S a t e l l i t e  System. Three o f  the new transponders were to be on a new 
s a t e l l i t e ,  Spacenet I ,  scheduled f o r  launch in e a r l y  1984,  and one 
t ransponder  was to be on Spacenet I I ,  scheduled f o r  launch in  October  
1984.
According to  Hough in a personal i n t e r v i e w  September 5 ,  1983,  
t h r e e  u p l i n k  s t a t i o n s  were operated by BSC in  1983. The main u p l in k  
was mainta ined in S a l t  Lake C i t y  where the  BSC operated the o n ly  f u l l -  
s e r v i c e  commercial s a t e l l i t e  ear th  s t a t i o n  in the In te rm ou n ta in  West 
area .  Another u p l in k  had been e s t a b l i s h e d  in Washington, D . C . ,  and a 
t h i r d  had been e rec te d  in Los Angeles.
Although e a r l y  exp er im enta t io n  by t h e  LOS church in v o l v e d  only  
s ix  churches in 1979,  BSC announced on October  7, 1981, t h a t  i t  would 
develop the  l a r g e s t  v ideo downlink network in  e x is te n ce .  I t  would 
c o n s i s t  of  500 t e l e v i s i o n  r e c e i v e - o n l y  e a r t h  s t a t i o n s  to be lo cat ed  
throughout  the f o r t y - e i g h t  contiguous s t a te s  and would be developed  
under c o n t r a c t  to t h e  LOS church to be used p r i m a r i l y  f o r  l o c a l  rece p­
t i o n  of  church communications and f u n c t i o n s  a t  i t s  f a c i l i t i e s  across  
the c o u n t r y .  Completion o f  the network i n s t a l l a t i o n  was expected by 
e a r l y  1983.
P o l i c i e s  and Procedures
As a f o r - p r o f i t  c o r p o r a t io n ,  BSC provided no more b in d in g  con­
d i t i o n s  f o r  a f f i l i a t i o n  other  than those of  normal business
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procedures.  With i t s  cofnmercial i n t e r e s t ,  sa id  Hough, BSC was a b le  to 
pro vide  downlink r e c e i v e r s  f o r  i t s  church a f f i l i a t e s  w hi le  i t  con­
t in u e d  to seek cotmercia l  customers.
Programming
Although BSC was a c t i v e  on a d a i l y  b as is  in  sending programs  
by s a t e l l i t e  fo r  commercial use rs .  Hough sa id  programming to churches  
o f  the denomination was on an ad hoc bas is  except  f o r  the r e g u l a r l y  
scheduled General Conferences.  More f r e q u e n t  programming was being  
i n v e s t i g a t e d  w i t h  the  expanded network o f  downl inks.
Summary
This chapte r  re p o r ts  on v i s i t s  to  two s a t e l l i t e  network  
f a c i l i t i e s  operated by p r i v a t e  o rg an iz a t io n s  f o r  i n t e r n a l  communica­
t i o n  purpose.  I t  b r i e f l y  reviews the h i s t o r y ,  goals  and o b j e c t i v e s ,  
o r g a n i z a t i o n ,  f a c i l i t i e s ,  p o l i c i e s  and proce dures ,  and programming o f  
both networks.  These opera t io ns  were s tu d ied  to  a s s is t  in  the  
c r e a t i o n  o f  the model presented in the next c h a p te r .
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CHAPTER IV
A MODEL FOR THE DEVELOPMENT OF A TELECOMMUNICATIONS 
SATELLITE NETWORK FOR THE SEVENTH-DAY 
ADVENTIST CHURCH
This c hapte r  des cr ibes  a model provided s p e c i f i c a l l y  f o r  the  
development of  a mu l t ipurpose  te lecommunications s a t e l l i t e  network f o r  
the Seventh-day A d v e n t i s t  church in the Uni ted S t a te s .  To a s s i s t  in  
understanding the  nature  of  the church o r g a n iz a t io n  and i t s  aims, a 
b r i e f  i n t r o d u c t i o n  to the ph i losophy ,  needs, and c r i t e r i a  o f  the  
church f o r  the es tab l i shm ent  of  the  network is  p ro v ide d .  The model 
i t s e l f  provides cost  e f f i c i e n c y  accomplished by u t i l i z i n g  p er so n n e l ,  
hardware,  and programming w i t h  a minimum of  d u p l i c a t e d  s e r v i c e s .  A 
bas is  f o r  o p e r a t io n  of  the  network i s  a u n i f i e d  e f f o r t ,  w i t h  common 
aims f o r  a l l  o r g a n iz a t io n s  w i t h i n  the church s t r u c t u r e ,  thus  
e l i m i n a t i n g  c om p e t i t i o n  f o r  re sourc es .  The bases f o r  the  model as 
wel l  as the process f o r  development of the model are  e x p la in e d  and 
o u t l i n e d .  The v a l i d a t i o n  o f  the model was provided by a panel o f  
e x p e r t s .
The Bases f o r  the Model
The model was developed on t h e  f o l lo w in g  bases:
1. Concepts gained from a review o f  l i t e r a t u r e  re g ard in g  the  
development and p r o p e r t i e s  of  s a t e l l i t e  technology
2. Concepts gathered through an ana lysis  and e v a l u a t i o n  o f
60
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two fun c t i o n i n g  networks,  the C a t h o l i c  Telecommunications Network,  and 
th e  B o nn ev i l l e  S a t e l l i t e  Network
3. Ideas gained from personal  contac t  w i th  d i r e c t o r s  o f  these  
networks and o th e r  p r o fe s s io n a ls  in t h e  f i e l d  of s a t e l l i t e  communica­
t i o n
4. P r a c t i c a l  needs and c r i t e r i a  requ i re d  o f  such a s e r v ic e  
f o r  t h i s  o r g a n i z a t i o n .
V a l i d a t i o n  o f  the Model
The model, as presented in t h i s  c h a p te r ,  was sent  to  a panel 
of  j u r o r s  f o r  t h e i r  e v a l u a t i o n  and comments. A l i s t i n g  o f  t h e  j u r o r s  
who responded w i th  an e v a l u a t i o n  and w r i t t e n  comments is  g iven in  
appendix A. The comment s h e e t  sent  to  the j u r o r s  f o r  t h e i r  con­
venience is shown in appendix B.
Comments from the j u r y  were included in  the model.  A l l  except  
one of  the panel members endorsed the  model as a use ful  and adequate  
guide to be used by a p r i v a t e  o r g a n i z a t i o n  in dev e lop ing  a 
telecommunications s a t e l l i t e  netw ork .  A l l  except one o f  the panel  
members agreed t h a t  the model ,  i f  adopted by the  Seventh-day A d v e n t i s t  
Church, would improve church communication and serv ices  t h a t  would be 
cost  e f f e c t i v e  in the long term.  The one j u r o r  who expressed a 
r e s e r v a t i o n  did  so because he f e l t  the  model d id  not  emphasize  
s u f f i c i e n t l y  th e  cost savings p o t e n t i a l  o f  the network compared w i t h  
p o ss ib le  expense a l ready in c u r re d  by the  church in u t i l i z i n g  
convent ional  telecommunicat ions methods. However, he s a i d ,  " the  model 
is c e r t a i n l y  worth d e v e lo p ing ."
N a r r a t i v e  responses g iv e n  by panel members, in tended  e i t h e r  to
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support  or to suggest m o d i f i c a t i o n s  to the model,  were c l e a r  in  the
support  they gave. They a re  quoted in the f o l l o w i n g  sentences but
i n d i v i d u a l s  are  not i d e n t i f i e d  in  ord er  to m a in ta in  the  c o n f i d e n t i a l ­
i t y  o f  the members o f  the  s e le c te d  panel :
You have assumed the  n ec es s i t y  of having a sta nda lone  
system. This i s  not  as cost  e f f e c t i v e  as u t i l i z i n g  a 
f a c i l i t y - s h a r i n g  p l a n .  At Washington, f o r  example,  you could  
o b ta in  microwave and ded ic a te d  upl ink s e r v i c e s  from an 
e x i s t i n g  c a r r i e r .  . . . Transponder t ime could a lso  be 
obta ined  through a t h i r d  p a r t y  f o r  only those hours you need,  
r a t h e r  than 24 hours d a i l y .  A lso,  by adopting t h i s  approach,  
you could walk b e f o r e  you run.
I t  is  a ve ry  thorough statement  o f  t h e  requ i re m ents ,  
although as s t a t e d  above, i t  is  not necessary to  s t a r t  (o r
even cont inue lo n g - te rm )  w i th  a standalone system."
Perhaps more a t t e n t i o n  could be paid to  economics and 
t e c h n i c a l  o p t i o n s - - e s p e c i a l l y  C band and Ku band. A ls o ,  i t
would poss ib ly  be worth examining concepts o f  network shar ing  
wi th  o th e r s .  F i n a l l y ,  as you move ahead, you should pay c lo s e  
a t t e n t i o n  to space-segment cos ts  and options.
Very c l e a r  w r i t i n g ,  d e f i n i t e  statement o f  n e e d - - a  s o l i d  
foundat ion f o r  f u t u r e  p l a n n i n g .  Bravo!
The i d e n t i f i c a t i o n  of  m u l t i p l e  uses o f  the s a t e l l i t e  
system f o r  h o s p i t a l s ,  sch ools ,  churches, and bro adcast  
o u t l e t s ,  along w i t h  such s p e c i a l i z e d  a p p l i c a t i o n s  as d i s a s t e r  
preparedness,  is  e x c e l l e n t  and w i l l  improve your c o s t /  
performance model .
The in h er en t  overhead cos ts  of  e s t a b l i s h i n g  an eng in eer in g  
department  to do a l l  t h e  downlink maintenance and spar ing may 
exceed the cost  o f  c o n t r a c t i n g  t h a t  serv ice  w i t h  an o u ts id e  
vendor .  You should in c lu d e  t h i s  c on s id e r a t io n  as an op t i on  
perhaps.
To achieve t h e  proper  economies of  s c a l e ,  the downlink  
c o n t r a c t  would n e c e s s a r i l y  need to be with the c e n t r a l  body of  
the  church. Your suggest ions f o r  local  p a r t i c i p a t i o n  may 
in c lu d e  a combinat ion o f  f u n d r a is in g  and t a x - t y p e  fees  
( v o l u n t a r y )  but w i t h  s p e c i f i c  dea d l ines  to begin a Phase I of  
the network. I t  may be v a l i d  to  conduct a f i e l d  survey w i t h  
cos t  est imates  and a program and b e n e f i t  p lan which may a l lo w  
you to est imate  how successful  a f i r s t  phase may be.
I t  may a lso  be worth con s id er in g  the lease  or r e n t a l  of  
e x i s t i n g  u p l in k  f a c i l i t i e s  in Washington, D. C . , u n t i l  a
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program schedule makes i t  cost  e f f e c t i v e  to own. This could  
help e s p e c i a l l y  in the  s t a r t - u p  phase o f  the network.  The 
same could apply  w i th  space segment.
In the  d e s c r i p t i o n  o f  hardware,  another  op t i on  may be to  
down c o n v e r t  the  s a t e l l i t e  s igna l  a t  the  antenna,  the re by  
using a low noise a m p l i f i e r / c o n v e r t e r  (LNC) and a l lo w in g  the  
cable  runs to  be made w i t h  much s m a l l e r  d iameter  c a b l e .  This  
improves i n s t a l l a t i o n  speed, c o s t ,  and a c c e s s i b i l i t y  to  
b u i l d i n g s .
I d o n ' t  know i f  th e r e  a re  second language needs in  the  
network but c e r t a i n l y  the use of  the  a d d i t io n a l  s u b c a r r ie r s  
can be used f o r  t h a t  purpose as w e l l .  We happen to  use them 
f r e q u e n t l y  f o r  French and Spanish, and soon T^ngan.
The s u b c a r r i e r  can a lso  be used f o r  ra d io  broadcast  
d i s t r i b u t i o n  as we've exper ienced  w i t h  our B e a u t i f u l  Music 
format .
Data communication on a broadcast  network can have many 
p i t f a l l s .  Most computer systems r e q u i r e  some type of
i n t e r a c t i o n  and may r e q u i r e  d e f e a t i n g  the system protoco l  i f  
the s a t e l l i t e  is used f o r  outbound communication.
Good luck on your  network.  I hope i t  is  implemented in 
the near f u t u r e .
L i t t l e  p r o v i s i o n  i s  made f o r  s p e c i f i c  p ro duct io n  of  
programs or  the  p o t e n t i a l l y  high costs  a ssoc ia te d  w i t h
product ion  and a c q u i s i t i o n .  A "users fee"  would be u n l i k e l y  
to cover these costs  a dequate ly .
I t  b u i ld s  on successfu l  models o f  o thers  and is  r e a l i s t i c  
in scope.
The model is c e r t a i n l y  worth dev e lop ing .
The on ly  way in  which the  model could be f u r t h e r  v a l i d a t e d
would be f o r  sev era l  p r i v a t e  o r g a n i z a t i o n s  to use i t  in developing  
t h e i r  own te lecommunicat ions  network.  M o d i f i c a t i o n s  and a d d i t io n s  
would nn doubt become necessary in the l i g h t  of such e x p e r ie n c e .
P r e s e n t a t i o n  o f  the Model
The graphic  p r e s e n t a t i o n  o f  the  model is fo l lo w e d  by notes
exp la in in g  each o f  the  steps shown in the  model.  In a d d i t i o n  to the
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notes,  g u i d e l i n e s  are  given as p a r t  of the  model. The g u id e l in e s  
present  im p o r tan t  p r i n c i p l e s  intended to  guide in the a p p l i c a t i o n  of  
the model by an o r g a n iz a t io n  p lann ing  a telecommunicat ions s a t e l l i t e  
network .
A B r i e f  Philosophy o f  the Seventh-day  
A d v e n t is t  Church
The Seventh-day A d ve n t is t  Church o f f e r s  i t s  s e r v ic e s  to  church 
members and the general  p u b l i c  through i t s  schools ,  h o s p i t a l s ,  com­
munity c e n t e r s ,  and churches.  According t o  i t s  c o n s t i t u t i o n  and 
p o l i c y ,  the  church aims to c o n t r i b u t e  to the whole man, i n c lu d in g  his  
s p i r i t u a l ,  p h y s i c a l ,  and temporal needs.
The church des ir e s  to p ro v ide  a C h r i s t i a n  educat io n  f o r  a l l  
i t s  own youth as wel l  as any who might  be i n t e r e s t e d  from the pub l ic  
s e c to r ,  so long as they seek an A d v e n t i s t  C h r i s t i a n  educat ion .  
Fur thermore ,  i t  operates i n s t i t u t i o n s  of  h ig her  educat ion  f o r  the  
purpose o f  p r o v id in g  o p p or tu n i t y  f o r  i t s  members to ga in  advanced 
degrees f o r  p r e p a r a t io n  in a l i f e w o r k  or a p ro fe s s io n  ( C o n s t i t u t i o n  
and By-Laws and Working P o l i c y , 1982,  p. FIO 0 5 ) .  Because of  these  
e f f o r t s ,  i t  has c rea ted  the second la r g e s t  school system among 
P r o t e s t a n t  denominations in the U n i ted  S ta te s  ( D ig es t  o f  Education  
S t a t i s t i e s , 1982,  p. 4 9 ) .
The e x te n s iv e  h o sp i t a l  system operated by the  church r e f l e c t s  
the  A d v e n t i s t  d e s i r e  to serve the  Lord by m i n i s t r y  to mankind. The 
church wishes to serve American communities by:
(a )  P r ov id in g  f a c i l i t i e s  f o r  the  t rea tm en t  of  the  i l l  by 
ph ys ic ian s ,  nurses and o t h e r  q u a l i f i e d  per sonnel ,  u t i l i z ­
ing accepted and s c i e n t i f i c a l l y  proved methods,
(b)  D is se minat ing  a common knowledge o f  the  laws o f  h e a l t h  to  
the end t h a t  sickness may be avo ided.
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( c )  M i n i s t e r i n g  to  the whole man thus g iv in g  promise,  both of  
the l i f e  t h a t  is now and o f  t h a t  which is to come, and
(d)  Conducting formal  t r a i n i n g  programs c a lc u la te d  to  p re pa re  
o thers  to share in and to  cont inue t h i s  m i n i s t r y  
( C o n s t i t u t i o n , p. G05).
Local A d v e n t i s t  congregat ions a re  encouraged to  p a r t i c i p a t e  in 
a w o r ld - w id e  d i s a s t e r  preparedness program. Through t h i s  s e r v i c e ,  
r e l i e f  and m e d i c a l - a i d  centers  are s c a t t e r e d  around t h e  U n i te d  St a te s  
and the  w or ld ,  a l l  funded by o f f e r i n g s  o f  the local  churches.  Mob i le  
d i s a s t e r - a i d  u n i t s  inc lu de  small and la rg e  vans e s p e c i a l l y  equipped to 
f e r r y  food,  b la nk e ts ,  and c lo th in g  to  areas h i t  by n a t u r a l  or man- 
made d i s a s t e r s  (A Quick Look at Seventh-day A d v e n t i s t s , 1982,  p.  9 ) .
To adm in is te r  these a c t i v i t i e s ,  the church m a in ta in s  adm in is ­
t r a t i v e  u n i t s  located in near ly  e ve ry  s t a t e  o f  the  U n i te d  S t a te s .  
Fourteen world d i v i s i o n s  c o n s t i t u t e  the  church wor ld  h e a d q u a r te rs ,  
termed the General  Conference, wi th  the  Uni ted States as p a r t  o f  the  
North American D i v i s i o n .  This d i v i s i o n  is subdivided a d m i n i s t r a t i v e l y  
i n t o  union conferences (groups o f  s t a t e s )  which are subdiv ided in t o  
l o c a l  c on feren ces ,  f r e q u e n t l y  r e p r e s e n t in g  t e r r i t o r i a l  boundaries of  
s t a t e s .  W i th in  t h i s  a d m i n i s t r a t i v e  o r g a n i z a t i o n  should be inc luded  
p r i n t i n g  p l a n t s ,  a food company, t r a n s p o r t a t i o n  o f f i c e s ,  and a media 
c e n t e r  ( Seventh-day A d ve n t is t  Yearbook, 1983) .  See f i g u r e  3.
Local churches located in e v e r y  s t a t e  are encouraged by church 
phi losophy  to  c ons tr uc t  and m a i n ta i n ,  where p oss ib le ,  lo c a l  v i l l a g e ,  
town, or c i t y  church schools.  These educat ional  u n i t s  a r e  o f te n  
lo cat ed  a d jac en t  to the church b u i l d i n g .
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Communication Needs o f  the Church
A b r i e f  study o f  the  communication needs o f  the  church a re  
here presented by type o f  f a c i l i t i e s  invo lved .
1. A dvent is t  H igher  Educat ion.  The A d v e n t i s t  secondary-  
school system in t h e  Un i te d  S ta te s  operated in 1982 e leven s e n io r  
c o l le g e s  and u n i v e r s i t i e s  and e ig h ty -o n e  academies (board ing  or day 
high schools)  ( A Quick Look, p. 2 ) .  Even though t h e  General  C o n f e r ­
ence mainta ins  a s pec ia l  a d m i n i s t r a t i v e  and cur r ic u lum  board f o r  the  
K-12 schools,  these academies a re  r e f e r r e d  to in t h i s  h igher  edu cat io n  
s ec t io n  because of  t h e i r  predominant  lo c a t io n  on sep ara te  i n d i v i d u a l  
campuses. Most of  these  schools o f f e r e d  general  edu cat ion  courses  
augmented by r e l i g i o n  c lasse s  d i s t i n c t i v e  to  the  church.  These 
schools could u t i l i z e  a ud io ,  p r i n t ,  dat a ,  and t e l e v i s i o n  s e rv ic es  f o r  
academic courses,  tea ch e r  t r a i n i n g ,  con t inu ing  edu c at io n ,  and adm in is ­
t r a t i v e  funct ions  such as personnel  procurement,  e l e c t r o n i c  m a i l ,  com­
p u te r  communication, p u rc has ing ,  and t e l e c o n f e r e n c i n g .  See f i g u r e  4 .
2. A d ve n t is t  H o sp i ta l  Systems. The A d v e n t i s t  H ea l th  System 
in the Uni ted Sta tes  was d iv id e d  in to  four  re g io n a l  c o r p o r a t i o n s :  
Su nbel t ,  North,  West, and Ea stern /M id -Americ a  ( Yearbook, 198 3 ) .  
F i f t y - n i n e  h o s p i ta l s  and tw enty -one  re t i r e m e n t  and nursing homes 
comprised t h is  system. Audio,  p r i n t ,  data ,  and t e l e v i s i o n  s e r v ic e s  
could be u t i l i z e d  here f o r  p a t i e n t  e n te r ta in m ent  and e d u c a t io n ,  p e r ­
sonnel procurement,  e l e c t r o n i c  mail  s e rv ic es ,  and t e l e c o n f e r e n c i n g .  
See f i g u r e  5.
3.  A d ve n t is t  Radio Network.  This broadcas t  network in c luded  
ten radio  s ta t i o n s  in  the  Un i te d  Sta tes  ( A d v e n t i s t  Radio Network  
D i r e c t o r y ,  p. 1982 ) .  A l l  ten s t a t i o n s  were FM and programmed to  the
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general p u b l ic  but o cc as io n a l ly  b ro ad cas t  specia l  programs to  a large  
segment o f  t h e  A dvent is t  church membership. These s t a t i o n s  were 
sponsored by i n s t i t u t i o n s  o f  the  h ig h e r  educat ion system. This n e t ­
work could u t i l i z e  audio d i s t r i b u t i o n  by s a t e l l i t e  f o r  program 
shar ing,  i n c l u d i n g  news and spe c ia l  broadcasts  to  the  church members. 
P r i n t  and data  t ransmission  and a d m i n i s t r a t i v e  s e r v ic e s  cou ld  also be 
important .  See f i g u r e  6.
4. A d v e n t is t  A d m i n i s t r a t i v e  O f f i c e s .  The U n i te d  States  
t e r r i t o r y  of  the  North American D i v i s i o n  of  the church was div ided  
in to  e i g h t  union conferences composed o f  f o r t y - n i n e  l o c a l  conferences  
and m issions .  To these f i f t y - s e v e n  a d m i n i s t r a t i v e  u n i t s  should be 
added t h r e e  p r i n t i n g  p la nts  (Hagerstown,  MO; L in c o l n ,  NB; and Mountain  
View, CA), one food company (Loma L in da,  CA), two t r a n s p o r t a t i o n
o f f i c e s  ( B a l t i m o r e ,  MD; and San F r a n c i s c o ,  CA), the A d v e n t i s t  Media  
Center (Thousand Oaks, CA), and one insurance o f f i c e  ( R i v e r s i d e ,  CA),  
inc reasing  the number of  a d m i n i s t r a t i v e  o f f i c e s  to s i x t y - f i v e .  For  
these u n i t s ,  a d m i n i s t r a t i v e  s e r v ic e s  such as data  t r a n s m i s s i o n ,  p e r ­
sonnel procurement ,  purchasing, and t e le c o n f e r e n c i n g  would be
important .  Emergency a c t i v i t i e s  o f  the  Seventh-day A d v e n t i s t  Wel fare  
Service (SAWS) would be included in t h i s  system. See f i g u r e  7.
5. A d v e n t is t  Churches and Elementary Schools.  With approx­
ima te ly  3 , 5 0 0  lo c a l  churches ( Seventh-day A d v e n t is t  D i r e c t o r y  o f
Churches in  North America, Revised 1982)  in the Uni ted S t a t e s ,  many of  
which operated e lementary schools,  a broad range o f  s a t e l l i t e  d i s ­
t r i b u t e d  s e rv ic e s  could be u t i l i z e d .  Meetings of  churchwide i n t e r e s t  
such as General  Conference sessions ,  youth congresses, and mission  
reports  could be t e l e v i s e d  to  each l o c a l  church. Workshops, seminars.
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B i b l e  s tu d ie s ,  and o ther  t r a i n i n g  events  could be c a r r i e d  by s a t e l l i t e  
to  each lo cal  congre gat io n .  Local church schools could b e n e f i t  from 
educat ion  courses or p r e s e n t a t i o n s  by TV or  r a d io .  See f i g u r e  8 .
C r i t e r i a  t o  Be Cons ider  by the Church 
f o r  t h e  Recommended Network
Whenever a new techno logy  appears,  a comparison w i t h  the  
advantages and disadvantages of  c u r r e n t  methods in use is  necessary.  
C ons id era t io n  of the f o l l o w i n g  i tems is  recommended.
1. Costs. A dual  comparison of costs and s e r v i c e s  should be 
c ons ider ed .  The number o f  s e rv ic es  and t h e i r  va lue to the growth and 
a d m i n i s t r a t i o n  of the church should be weighed a ga in s t  the  cos t  o f  
improving or implementing new s e r v i c e s .
2. Distance.  With thousands of  u n i ts  spread over  a wide
geographical  area,  the church must decide i f  i t  can best  serve  i t s
c o n s t i tu e n t s  w i t h  a l l  the  s e r v ic e s  i t  would l i k e  to  pro v ide  using con­
v e n t io n a l  methods or whether a f u l l  range of  s e rv ic e s  by s a t e l l i t e  
would,  indeed,  promote growth and communication to  a g r e a t e r  e x t e n t .
3. Resources. By survey ing the resources a l r e a d y  e x i s t i n g  
w i t h i n  the church o r g a n i z a t i o n ,  dec is io ns  can be made about the  
a d v i s a b i l i t y  of a t t em pt ing  to support  a new method o f  p ro v id in g  the  
suggested serv ices .
4. Change. With a g ro w th -o r ie n te d  phi losophy such as t h a t  o f  
the church here d iscussed,  l e a d e r s h i p  must face the p r o b a b i l i t y  t h a t  
change w i l l  be necessary in  the  f u t u r e  and ask i f  t h i s  new techno logy
would hinder or help the  church as i t  encounters t h e  f u t u r e .
5. E t h i c a l i t y .  With a churchwide system as here p re s e n te d ,
c o s id e r a b le  funding would be necessary. In i t s  t r a d i t i o n a l
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c o n s e r v a t i v e  a t t i t u d e ,  the church must study whether the  use o f  funds 
could e t h i c a l l y  and w i s e l y  be spent to  take advantage o f  t h i s  new 
t echno logy .
5 . Theology. Seventh-day A d v e n t is ts  have w r i t t e n  in  t h e i r  
name t h e  f a c t  t h a t  they look fo rward  to the  second r e t u r n  o f  C h r i s t .
In view o f  His imminent r e t u r n ,  the church must ask i t s e l f  i f  
investment  in such a complex network as env is ioned in t h i s  study would  
be prudent  in l i g h t  o f  the  expected s h o r t - t e r m  l i f e  o f  the  wor ld  as 
A d v e n t is t s  know i t .
These c r i t e r i a  emphasize the  ser iousness of  a c o n s i d e r a t i o n  o f  
the model here  presented.  To a s s i s t  in v i s u a l i z i n g  the  process which 
would be r e q u i r e d  in e s t a b l i s h i n g  a s a t e l l i t e  network, a s i m p l i f i e d  
developmental  model is o u t l i n e d .
A Model f o r  E s t a b l i s h i n g  the  
Recommended Network
In a t t em pt in g  to d e f i n e  the steps t h a t  appear to  be i n h e r e n t  
in the  process o f  e s t a b l i s h i n g  a s a t e l l i t e  network, a l i n e a r  procedure  
c o n t a i n i n g  t h e  f o l l o w i n g  phases was chosen:
Phase I - - P r e p a r a t i o n  f o r  p lanning
Phase I I - - A n a l y s i s  of  s i t u a t i o n
Phase I I  I - -Oeve lopment  of  a l t e r n a t i v e s
Phase I V - - S e l e c t i o n  of a p lan
Phase V - - I m p l e m e n t a t i o n  of  t h e  p lan
Phase V I - - E v a l u a t i o n  o f  the plan and the  process.
In ord er  to p rov ide  a w e l l - d e f i n e d  and f u n c t i o n a l  s t r u c t u r e  
f o r  the model, t h e  f o l l o w i n g  diagram f o r  a p lanning process was s e l e c ­
ted :  I t  f o l lo w s  a basic  PERT (Program E v a l u a t io n  and Review Technique)
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f o r m  o f  a p lanning process adapted f r o m  a  p lann ing  guide pub l is hed  
by the North C a r o l i n a  Department  o f  P u b l i c  I n s t r u c t i o n ,  P lann in g  f o r  
Educat ion .  People and Pr ocesses. PERT i s  a method f o r  s e q u e n t i a l l y  
ord er in g  tasks which must be accomplished to  move a p r o j e c t  in  an 
o r d e r l y  manner w i t h  a minimum o f  omissions and d u p l i c a t i o n s .  I t  is  
a standard process model f o r  o rg an iz in g  and planning w i th  an aim at  
producing maximum e f f i c i e n c y  in  an o r g a n i z a t i o n .
The numbers appear ing in each c i r c l e  are  necessary f o r  i d e n t i ­
f y i n g  the  var ious  tasks  and the  c i r c l e s  r e p r e s e n t  the  c om ple t io n  of  
those tasks .  The connect ing l i n e s  r e p r e s e n t  a c t i v i t i e s  t h a t  began 
at  the preceding c i r c l e  and end a t  the  f o l l o w i n g  c i r c l e .  There may 
be communication between the  groups or  people  in v o l v e d ,  but f o r  
s i m p l i c i t y  o f  th e  d iagram,  on ly  h o r i z o n t a l  l i n e s  are i n d i c a t e d  to  
emphasize the onward t h r u s t  o f  the  process.
1. Church a d m i n i s t r a t i o n  recognize s  need f o r  and makes 
d ec is io n  to p la n .
2. A d m i n i s t r a t i o n  i n s t r u c t s  communication s t a f f  t o  o rg a n iz e  
f o r  in-house p l a n n i n g .
3. S t a f f  develops ph i lo sophy ,  g o a l s ,  and o b je c t iv e s  f o r  n e t ­
work .
4.  A d m i n i s t r a t i o n  c o n t ra c ts  f o r  o u t - o f - t o w n  c o n s u l t a t i o n .
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5. S t a f f  completes s i t u a t i o n  a n a l y s i s .
6 . Consultants  complete  s i t u a t i o n  ana ly s is .
7. S t a f f  develops  a l t e r n a t i v e  p lans to  accompl ish g o a ls .
8 . Consultants  develop  a l t e r n a t i v e  plans.
9. S t a f f  makes recommendations t o  church a d m i n i s t r a t i o n .
10. Consultants make recommendations to  church a d m i n i s t r a t i o n .
11. S t a f f  recommends to  a d m i n i s t r a t i o n .
12. A d m i n i s t r a t i o n  adopts a p la n .
13. The plan i s  implemented.
14. The plan and th e  p lann ing  process are e v a l u a t e d .
Phase [ - - P r e p a r a t i o n  f o r  Planning
Step 1. Church a d m i n i s t r a t i o n  recognizes need f o r  and makes 
d ec is io n  to plan a te lecomm unica t ions  s a t e l l i t e  network .  The 
d ec is io n  to plan a network  must be an o rg an iz a t io n w id e  d e c i s i o n  i f  
f u l l  p a r t i c i p a t i o n  and support  is  t o  be achieved. I f  a d m i n i s t r a t o r s  
from a l l  branches o f  t h e  church o p e r a t i o n ,  i . e . ,  h o s p i t a l  system,  
higher  education system,  and a d m i n i s t r a t i v e  o f f i c e s ,  p a r t i c i p a t e  in 
the p lanning, then any o f  the systems t h a t  desi re  to  do so may take  
the i n i t i a t i v e  to c r e a t e  a network t o  serve t h e i r  own needs.  By doing 
t h i s ,  however, economies o f  scale  may not  be r e a l i z e d  as much as i f  
a l l  systems were commit ted t o  being in v o l ve d .
Step 2. A d m i n i s t r a t i o n  i n s t r u c t s  Communication Department  
s t a f f  to  organize f o r  in -h ou s e  p la n n i n g .  The departmental  l e a d e r s h i p ,  
in con su l ta t io n  w i th  church a d m i n i s t r a t i o n ,  should a p p o in t  a s t e e r i n g  
committee which should in c lu d e  r e p r e s e n t a t i v e s  from o th e r  church 
departments v i t a l l y  i n t e r e s t e d  in  a telecommunications ne twork .  These
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may in c lu de  s t a f f  from the h e a l t h ,  educat ion,  m i n i s t e r i a l ,  p u b l i s h i n g ,  
and youth departments as w e l l  as r e p r e s e n t a t i v e s  from a d m i n i s t r a t i v e  
departments such as the  t r e a s u r y ,  s e c r e t a r i a t ,  and personne l .  Sub­
committees may be appointed to  e va lu a te  the  v ar i ous  f a c e t s  o f  the  
p r o j e c t  such as growth,  membership, demographics,  o r g a n i z a t i o n a l  
t r e n d s ,  and t ime ta b le s  f o r  var ious steps in t h e  p lann ing  process.
Step 3.  S t a f f  develops phi losophy, g o a ls ,  and o b j e c t i v e s  f o r  
the network. By studying the e va lu a t io n s  prepared e a r l i e r ,  s t a f f  may 
at  t h i s  p o in t  prepare sta tements to r e f l e c t  the  aims, g o a l s ,  and 
o b j e c t i v e s  f o r  a te lecommunicat ions network in  r e l a t i o n s h i p  to  the  
aims, goa ls ,  and o b j e c t i v e s  o f  the church as a whole .  This  would 
probab ly  invo lve  group d is cu ssions  wi th  a l l  the  systems in v o l v e d  in  
the p r o j e c t  and an updat in g  o f  general  church purposes and g o a l s .
Step 4. A d m i n i s t r a t i o n  c ont ra c ts  f o r  o u t - o f - h o u s e  c o n s u l t a ­
t i o n .  Consultants f o r  s a t e l l i t e  technology should be c o n t r a c te d  to  
b r i n g  advice to the a d m i n i s t r a t i o n  concerning the  t e c h n o l o g i c a l ,  
l e g a l ,  f i n a n c i a l ,  and programming aspects o f  the  network.  These 
c o n s u l ta n ts  may be p a r t  o f  a consu l t ing  team or may work s e p a r a t e l y .
Phase I [ - - A n a l y s i s  of  S i t u a t i o n
Step 5. S t a f f  completes s i t u a t i o n  a n a l y s i s .
Step 5.  Cons u l t an ts  complete s i t u a t i o n  a n a l y s i s .  Both 
groups,  working s e p a r a t e l y  but perhaps sometimes shar in g  i n f o r m a t i o n ,  
develop an in fo rm at io n  base upon which the network planning w i l l  be 
supported.  This c om p i la t io n  o f  in fo rm at io n  may in c lu d e  maps, l o c a ­
t i o n s  o f  church u n i t s ,  s a t e l l i t e  channels a v a i l a b l e ,  methods o f  
o b t a i n i n g  s a t e l l i t e  c hanne ls ,  product ion u n i t s  a l r e a d y  in e x i s t e n c e .
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personnel w i t h  a b i l i t i e s  t h a t  p e r t a i n  to te le comm unica t ions ,  and 
general  a v a i l a b i l i t y  of  f a c i l i t i e s  t h a t  could be used by the  network.  
Local committees could at  t h i s  p o i n t  be formed to  d iscuss  l o c a l  needs 
in var ious par ts  o f  the  cou n t ry .  The s t a f f  committee a n d /o r  c o n s u l ­
t a n t s  compare and analyze i n i t i a l  data .  A d e t e r m i n a t i o n  is  made 
r e l a t i v e  to f u r t h e r  data  c o l l e c t i o n  and tasks are  c o o p e r a t i v e l y  
assigned f o r  secur ing f u r t h e r  d a ta .  F i n a l l y  in t h i s  s t e p ,  the  s t a f f  
and/or  consu l tan ts  complete the s i t u a t i o n  ana ly s is  and make a w r i t t e n  
r e p o r t .
Phase I I I - - D e v e l o p m e n t  of  A l t e r n a t i v e s
Step 7.  S t a f f  develops a l t e r n a t i v e  plans to  accompl ish goals .
Step.  8 Consu l tan ts  develop a l t e r n a t i v e  p lans to  accompl ish  
g o a ls .  Both groups review purposes and what was i d e n t i f i e d  as 
d e s i r a b l e  in a network o r g a n i z a t i o n .  This may in c l u d e  the  network  
o r g a n i z a t i o n ,  the per so nnel ,  f i n a n c i n g ,  f a c i l i t i e s ,  and s p e c i a l  s e r ­
v i c e s .  O r g a n iz a t io n  op t ions  should recognize personnel  needs f o r  
o p e r a t io n  o f  a network in c lu d in g  a d i r e c t o r ,  program d i r e c t o r ,  e n g i ­
n e e r ,  f i n a n c i a l  e x p e r t ,  and o f f i c e  personnel .  F i n a n c i a l  o p t ion s  may 
be a pay-as-you-go method, a c a p i t a l  fundra is in g  e v e n t ,  s e r v i c e  or 
t a x - t y p e  fees by p a r t i c i p a t i n g  u n i t s  w i t h i n  the church ,  or  a loan
arrangement.  F a c i l i t y  c o n s id e r a t io n s  must inc lude l o c a t i o n  o f  down­
l i n k  f a c i l i t i e s .  These may be a r b i t r a r i l y  p laced ,  l o c a t e d  at  major  
a d m i n i s t r a t i v e ,  h o s p i t a l ,  and or educat ional  i n s t i t u t i o n s .  An organ­
i z a t i o n a l  s t r u c t u r e  might cons ider  how the network would r e l a t e  to 
o th e r  segments of  the church and who would have c o n t r o l l i n g  a u th o r -
i t y - - a  board or committee a l r e a d y  f u n c t io n ing  or a new board
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appointed? These quest ions should be formed in to  a l t e r n a t i v e  s t a t e ­
ments fo r  p resenta t io n  to the  church a d m i n i s t r a t i o n .
Phase I V - - S e l e c t i o n  o f  a Plan
Step 9. S t a f f  makes recommendation to church a d m i n i s t r a t i o n .  
Step 10. Consul tants  make recommendations to church a dm in is ­
t r a t i o n .  Both groups submit one recommended and one o r  more a l t e r ­
n a t e ,  long-range p lans.  Each lo ng-range plan is broken down in t o  
phases or shor t - range  p la ns .  A long-range  plan may be p re se nted  w i t h  
one or more s t r a t e g i e s  each having the  same net  e f f e c t .  A l l  recom­
mendations are made in w r i t i n g  although verbal  re por ts  may a ls o  be 
p re se nte d .  At the request  o f  a d m i n i s t r a t i o n ,  consul ta nts  may make 
o t h e r  verbal and media p r e s e n t a t i o n s  to  o th e r  audiences.
Step 11. S t a f f  recommends to a d m in is t r a t i o n  i t s  d e c is io n  on
which plan to f o l l o w .  The Communication Department l e a d e r s h i p  c a r e ­
f u l l y  studies the s evera l  a l t e r n a t i v e s  t h a t  are a v a i l a b l e  to  the  
church and weighs the  pros and cons o f  each against  the  purposes o f  
t h e  church and aga ins t  the  human, f i n a n c i a l ,  t e c h n o l o g i c a l ,  p o l i t i c a l ,  
and socia l  f a c to r s  t h a t  i n f l u e n c e  the  dec is ion-making proce ss .  A f t e r  
thorough c on s id er a t io n  of  the  a l t e r n a t i v e s ,  the s t a f f ,  through the  
departmental  d i r e c t o r ,  makes a recommendation to the church adm in is -  
t r a t i  on.
Step 12. A d m i n i s t r a t i o n  adopts a p la n .  The a d m i n i s t r a t i v e
c o u n c i l ,  a f t e r  con s id er in g  t h e  data and the cost earn ings p o t e n t i a l  
and the r a t i o n a l e  behind the  recommendation, adopts a p la n .
Phase V - - Im plemen ta t ion  o f  the  Plan
Step 13. The plan i s  implemented. Implementat ion o f  the  
adopted plan is begins .  Some p o s s ib le  implementat ion p r i n c i p l e s  are
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t h a t  s t a f f  and a d m in is t r a t i o n  should be involved whenever p o s s i b l e ,  
r e c o g n i t i o n  should be given to  s t a f f  and a d m in is t r a t i o n  r e p r e s e n t ­
a t i v e s  f o r  excep t ional  s e r v ic e ,  c o n s u l ta n ts  should be u t i l i z e d  when­
e v e r  needed. A shor t - range  c a l e n d a r  of  due dates f o r  complet ion o f  
s ho r t - ran g e  tasks should be developed and a continuous e v a l u a t i o n  p r o ­
cedure fo r  r e f i n i n g  the on-going implementat ion process should be 
designed and u t i l i z e d .  Open l i n e s  o f  communication w i t h  the  s t a f f ,  
a d m i n i s t r a t i o n ,  and people served should be m a in ta ined.  The compo­
nents o f  the network should be implemented in an o r d e r l y  f a s h i o n .
Notes on the Model
The f o l lo w in g  notes may not  f o l l o w  e xa c t ly  the steps of  the  
model but a re  some a d d i t i o n a l  f e a t u r e s  gleaned from the re v ie w  o f  
l i t e r a t u r e ,  the observat ions o f  networks in opera t ion  and d is cussions  
w i t h  exp er ts  in s a t e l l i t e  t e c h no lo g y .  These notes p rov ide  a more 
t e c h n i c a l  background w h i l e  the model is  a plan f o r  procedural  steps in  
developing  a network.
Implementat ion o f  o r g a n i z a t i o n  component, w i t h  the  c e n t r a l ­
i z e d  o r g a n i z a t i o n  of the church in mind (General Conference,  union 
confer ence s ,  and local  c o n f e r e n c e s ) ,  a s t r u c tu r e  f o r  network o p e r a t i o n  
should take advantage of e x i s t i n g  o r g a n i z a t i o n a l  channels to c a r r y  out  
i t s  aims and o b j e c t i v e s ,  thus causing as l i t t l e  real ig nm ent  and change 
in a d m i n i s t r a t i v e  s t r u c tu r e  as p o s s i b l e .  This was the a t temp t  of  the  
CTNA and appears to have provided cohesiveness and support  w i t h i n  the  
church f o r  the  network. See f i g u r e  1.
In the  Seventh-day A d v e n t i s t  church, r e p r e s e n t a t i v e s  o f  lo c a l  
congregat ions  are  members of  the  l o c a l  conference committees and the
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members o f  the  local  conference commit tee s i t  on the union conference  
commit tee.  Members of  the union confer ence  committee a re  e l e c t e d  to 
rep res en t  t h e i r  union t e r r i t o r y  on t h e  General Conference Committee.  
These same a d m i n i s t r a t i v e  committees could assume t h e  dec is io n -m ak in g  
fun c t i o n s  f o r  the network concerning i n s t a l l a t i o n  o f  equipment  which 
would in v o l v e  a decis ion  to purchase s a t e l l i t e  downlink d ishes and 
v id eo /a u d io  monitors in  churches, schools,  h o s p i t a l s ,  and o f f i c e s .  
Each c o n f e r e n c e  leve l  could serve as a dec is ion-making group f o r  the  
church e n t i t i e s  under i t s  s up e rv is io n .
An o r g a n i z a t i o n  w i th  t h i s  s t r u c t u r e  could provide  lo c a l  auton­
omy and sup erv is ion  of  network a c t i v i t i e s  l o c a l l y .  An in volve men t  by 
lo cal  p a r is hes ,  schools,  h o s p i t a l s ,  and o f f i c e s  would a lso  provide  
g ra ss - ro o ts  support and i n t e r e s t  in the ne twork 's  programs.  This  
involvement  would also c r ea te  an a p p r o p r i a t e  feed-back  mechanism f o r  
é v a lu a t io n  of  network programming once i t  is e s t a b l i s h e d .
The network could a p p r o p r i a t e l y  have a h ea d quart e rs  o f f i c e  
l o c a t e d ,  i f  not  j o i n t l y ,  then nea rby  the General Conference  which 
would appoin t  members o f  i t s  govern ing  board. An advantage of  t h i s  
r e l a t i o n s h i p  would be a sharing o f  the world view he ld  by church 
leaders and network d i r e c t o r s  a l i k e .  The governing board would l i k e l y  
c o n s is t  of  church leaders charged w i t h  leadersh ip  and l i a i s o n  a c t i v ­
i t i e s  w i t h  the  d i f f e r e n t  types of  o r g a n i z a t i o n s  which w i l l  be u t i l i z ­
ing the network 's  s e rv ic es ,  i . e . ,  h o s p i t a l  and educat io n  systems, a l l  
a d m i n i s t r a t i v e  personnel ,  m i n i s t e r i a l  r e p r e s e n t a t i v e s ,  emergency p r e ­
paredness d i r e c t o r s ,  and b ro ad cas te rs .
The network 's main o f f i c e ,  f o r  e f f i c i e n c y ,  could be s t r u c tu r e d  
f o r  c e n t r a l i z e d  o p e r a t i o n ,  as are both the C a t h o l ic  and Mormon Networks,
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w i t h  a p r e s id e n t  or d i r e c t o r ,  an e n g in e er in g  department ,  a f in a n c e  
department ,  a programming department ,  and a ppro pr ia te  o f f i c e  person­
n e l .  This  s t r u c t u r e  would f o l l o w  t h a t  e s t a b l i s h e d  by the  C a t h o l i c  
Telecommunications Network, u t i l i z i n g  e x i s t i n g  church channels of  
a d m i n i s t r a t i o n  w i t h  a c en t ra l  c o o r d i n a t i n g  network headquarters  
o f f i c e .  As env is io ned  for .  the A d v e n t i s t  church,  the o r g a n i z a t i o n a l  
s t r u c t u r e  could be o u t l in e d  as seen in  f i g u r e  9 .
As can be seen by the s t r u c t u r e  in f i g u r e  9,  the p r e s id e n t  of
t h e  network would be the focal  p o i n t  o f  network a c t i v i t i e s .  I t  is
(s )h e  who would s i t  on the Board of D i r e c t o r s ,  would be r e s p o n s i b l e  to
Che Board f o r  network op era t io n ,  and re p res en t  the Board as w e l l  as
the  network on union conference and lo c a l  conference committees which 
serve as decis ion -making  u n i t s  and e v a l u a t i o n  centers  o f  network  
s e r v i c e .  (S)He a ls o  would serve as l i a i s o n  between the leaders  o f  the  
church ( i n  h e a l t h ,  educat ion,  b ro ad c as t ,  and a d m i n i s t r a t i v e  s e c to r s )  
and the  network.  An important  r e s p o n s i b i l i t y  of  the p r e s id e n t  would 
be the d i r e c t  s uperv is io n  of  the network departments.  (S)He would be 
charged w i t h  f o r m u la t io n  of  network p h i lo s o p h ie s ,  goals ,  and o b j e c t ­
ives and see t h a t  they are c a r r i e d  out  by the  network departments.
R e s p o n s i b i l i t i e s  of  the departments could be as f o l l o w s :
1. Eng ineer ing  Department.  The eng ineer ing  department  would 
be c r i t i c a l  because of  i t s  r e s p o n s i b i l i t y  to provide c o n s u l t a t i o n  f o r  
equipment s p e c i f i c a t i o n s  and purchases and then i n s t a l l a t i o n  and 
maintenance of a l l  network f a c i l i t i e s .  These f a c i l i t i e s ,  d iscussed in 
d e t a i l  below, inc lu de  upl ink  and downlink d ishes ,  t r a n s m i t t e r s  and 
r e c e i v e r s ,  and t h e i r  r e l a t e d  a c c e s s o r i e s .  Once the network is  e s t a b ­
l i s h e d ,  t h i s  department  would have as i t s  major func t ion  the o p e r a t io n
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Fig. 9. OrganizacionaL structure diagram for the proposed Adventist 
TeIcconmunicatiens Network.
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of  u p l in k  s ta t i o n s  as wel l  as networkwide maintenance programs f o r  
upl inks  and downlinks.
2 .  Programming Department.  The programming department  i s  not  
e nv is io ned  as a production u n i t  w i t h i n  the network s t r u c t u r e .  I t  
would serve as a network-schedul ing c o o r d i n a t o r ,  programming-planning  
o f f i c e ,  and purchasing agent f o r  network programs. This  would 
i n v o l v e  both audio and v is u a l  needs of  the  var ious church components 
such as the h o s p i t a l ,  educat io n ,  broadcast ,  and a d m i n i s t r a t i v e  branches. 
A major duty o f  t h i s  department  would be the searching f o r  and 
procurement of q u a l i t y  programming from w i t h i n  and w i t h o u t  the  church  
f o r  i n c l u s i o n  in the network program schedule.  This  department
is  discussed in d e t a i l  l a t e r .
3. F inance Department . Depending upon the  method o f  f i n a n ­
c in g  f o r  the  network,  the f in a n c e  department could have a very  com­
p l i c a t e d  and demanding r e s p o n s i b i l i t y  f o r  a s c e r t a i n i n g  charges f o r  
s e r v i c e s ,  a p p r o p r ia t e  b i l l i n g  methods, and schedules and s u p e rv is io n  
of  network e xpend i t u re s .  As a c a r e ta k e r  o f  network fu n d s , these  
fu n c t i o n s  would be of  v i t a l  importance to the sound o p e r a t io n  o f  the  
network. P o t e n t i a l  methods f o r  f in an c in g  o f  the  network are d iscussed  
below.
Implementat ion o f  the f inan ce  component. The successful  
implementat ion of  the f in an c e  component must be based on s ev era l  
assumptions which have been r e f e r r e d  to  throughout  t h i s  study,  
e s p e c i a l l y  in the C a th o l i c  and Mormon networks,  but which deserve  
re view a t  t h i s  p o in t :
1. Economy of scale  would make network o p e r a t io n s  f e a s i b l e  
f i n a n c i a l l y .  With a p o t e n t i a l  network of  5 ,000  downl inks,  each paying
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f o r  the serv ices  i t  r e ce iv es ,  the  network would be able to p rov ide  
programs to  i t s  subscr ibers at  a p r i c e  t h a t  would make cost  of p a r t i ­
c i p a t i o n  very  reasonable  to  users.
2. P a r t i c i p a t i o n  by a l l  segments of  church o r g a n i z a t i o n  would 
spread c os ts  widely  over the  system so t h a t  no one component or branch 
of the  church would be unduly burdened f i n a n c i a l l y  by the cost  o f  n e t ­
work i n s t a l l a t i o n  or o p era t io n .
3. Program product ion  f o r  the  network would r e l y  upon produc­
t io n  stu d ios  a l ready invo lved  in t h i s  type of  a c t i v i t y  on a lo c a l  
bas is .  I t  should be understood,  however,  t h a t  upgrading o f  some loca l  
studios may be necessary i f  t h e i r  products are to be a i red  na t io n w id e  
on the network.  The network should be seen merely  as a new d i s t r i b u ­
t io n  system to enhance the  fu n c t i o n s  o f  the church r a t h e r  than a whole  
new a d m i n i s t r a t i v e  and product ion  a c t i v i t y .
4.  As costs of  c on v en t io n a l  methods ( i . e . ,  t e l e p h o n e - l i n e  
r e n t a l ,  postage,  and t r a v e l )  o f  communication in c rea se ,  the p o o l ing  o f  
f i n a n c i a l  and communication re sources  by the church as env is io ned  in 
t h i s  network would provide more economical ways to  o p e r a te .  An 
important  a l t e r n a t i v e ,  f o r  example,  to a s tand-a lo ne  u p l i n k i n g  system 
might be a f a c i l i t y - s h a r i n g  pla n  w i t h  an o r g a n i z a t i o n  t h a t  provides  
t h is  s e r v i c e .
5. As c oo rd in a to r  and s up e rv iso r  o f  the network,  the  General  
conference should be considered the  home of  the network headqua rters  
and u p l in k  a c t i v i t i e s .  With i t s  p o s i t i o n  of  t r u s t  as the o r g a n i z a t i o n  
charged by the church to oversee t h e  world work, i t  would l o g i c a l l y  be 
the s i t e  o f  network hea dquarters ,  perhaps even as an o f f i c e  o f  the  
General Conference Communication Department,  a l ready  in e x i s t e n c e .
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As s p e c i f i c  costs  of the  network are  cons idered,  f o r  conven­
ience t h e y  may be d iv id ed  in to  t h e  fo l l o w i n g  c a t e g o r i e s :
1. F inancing i n s t a l l a t i o n  o f  the network.  In c o n s i d e r a t i o n
of  the assumption t h a t  t h e  network w i l l  be t h e  r e s u l t  of a l l  branches
of  the church coopera t ing  to u t i l i z e  t h i s  s e r v i c e ,  i t  would seem 
a p p r o p r ia t e  tha t  the cost  of i n s t a l l a t i o n  o f  t h e  network hardware be 
shared at  a l l  le ve ls  of  the church s t r u c t u r e .  These costs  could be
shared in t h e  fo l lo w in g  ways:
a. U p l i n k / s .  Because o p era t io n  o f  the  network headquar­
t e r s  and up l inks  was seen as a fu n c t i o n  o f  t h e  General  Conference and 
to provide the best poss ib le  c o n d i t io n s  f o r  cont inued high q u a l i t y  of  
network s e r v ic e s ,  i t  would be wel l  i f  the  cost  of  i n s t a l l i n g  the  
u p l i n k / s  could be borne by the  General  Conference i t s e l f .  Perhaps 
these funds could be generated by a na t io nw id e  o f f e r i n g  appeal in  the  
Seventh-day A d ve n t is t  churches.
b. Downlinks.  Cost o f  purchasing downlink d is hes  and 
t h e i r  i n s t a l l a t i o n  would l o g i c a l l y  be the concern o f  the l o c a l  user ,
i . e . ,  lo c a l  church, h o s p i t a l ,  school ,  or a d m i n i s t r a t i v e  o f f i c e .  In 
the  case of  small churches where funding would be d i f f i c u l t  to 
a p p r o p r i a t e  from small  budgets,  perhaps the  union and lo cal  c o n f e r ­
ences could create  a match ing - fund  program. Cost o f  r e c e iv e r s  in the  
form o f  r a d i o  and/or TV sets  should a lso  be the r e s p o n s i b i l i t y  o f  the  
local  u n i t .
2. F inancing of  the network o p e r a t i o n .  Here aga in,  assuming
t h a t  costs  of  the network would be shared at  a l l  le v e ls  of  the  church 
o r g a n i z a t i o n ,  funding o f  network o p e r a t io n  could be d i s t r i b u t e d  as 
f o l lo w s  :
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a. H ea d q ua r te rs /U p l in k  p er so n n e l .  As members of  the 
church wor ld  headquarters  s t a f f ,  cost  o f  network hea dquarters  and 
upl ink personnel  would l o g i c a l l y  be borne by the General Conference in 
i t s  general  o p e r a t in g  budget.  To a s s i s t  in these c o s t s ,  a p o r t i o n  of  
a users'  fee  may be a l lo c a t e d  to  t h i s  overhead.  See (b )  below.
b. Program product ion .  Because the network w i l l  be 
u s e r - o r i e n t e d ,  i t  would be a p p r o p r i a t e  f o r  the network to  i n s t i t u t e  
user fee s ,  a fee  charged each lo c a l  u n i t  based upon use of  the  
programming a v a i l a b l e  from the network.  I f  p ro duct io n  would expand 
beyond what is  a l rea dy  done on a loca l  b a s i s ,  a General  Conference  
supplemental subsidy might  be a p p r o p r i a t e .  This  i s  the  method 
p ra c t ic e d  by the  two networks observed in t h i s  study.
c . U p l in k / t r a n s p o n d e r  t ime.  This  would l o g i c a l l y  be a 
part  of  the user  fees as descr ibed in  (b) above.
d. Equipment maintenance.  Local p e r s o n n e l ,  where 
p o ss ib le ,  should be assigned by the  local  u n i t  to m a i n t a i n  t h e  down­
l i n k  equipment.  This l i g h t  maintenance work should be made as simple 
as p o ss ib le  w i t h  a lo c a l  users '  guidebook developed by the network 
engineer ing  department .  The e ng in eer in g  department  should a ls o  main­
ta i n  a users '  te lephone  h o t l i n e  f o r  immediate communication wi th  the 
local  user.  A p a r ts  depot should be m a in ta in ed  to  provide for  
convenient  replacement  and r e p a i r  o f  d e f e c t i v e  downl ink acc essor i es .  
This department  would a lso be expected to  p rov ide  r o u t i n e  in spec t io n  
and maintenance o f  equipment in t h e  f i e l d .  Maintenance and opera t ion  
of up l ink  equipment is the r e s p o n s i b i l i t y  o f  t h e  engineer ing  
department unless t h i s  a c t i v i t y  is  c o n t r a c t e d  out to  an engineer ing
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f i r m ,  then the eng ineer ing  department would serve a l i a i s o n / -  
supervisory f u n c t i o n .  Although these serv ices must be a v a i l a b l e ,  i t  
is g e n e r a l l y  recognized t h a t  downlink and u p l in k  equipment i s  very
r e l i a b l e  and b a s i c a l l y  maintenance f r e e .
For the  convenience o f  the  church, severa l  f i n a n c i n g  packages 
could be c re a te d  to provide payment of  the i n s t a l l a t i o n  costs  and /or  
network o p e r a t io n .  C o n s id e r a t io n  of these packages could be
i n v e s t i g a t e d  by the  General Conference and the  lo c a l  u n i t s  who are  
faced w i t h  f i n a n c in g  the network p r o j e c t .  These may inc lu de:
1. Loans. The cos t  o f  i n s t a l l a t i o n  cou ld  be f in a n c e d  by
apply ing f o r  a loan w i th  banking i n s t i t u t i o n s  o r ,  perhaps,  in  the  case
of local  churches,  wi th  a l o c a l ,  union, or General  Conference,  w i th
r e g u l a r  i n s t a l l m e n t  payments as money becomes a v a i l a b l e .  This  would 
make immediate i n s t a l l a t i o n  and use o f  the network s e rv ic es  p o s s ib le  
but a lso would in v o lve  r i s k  o f  d e f a u l t  of th e  loan should i t  be
d i f f i c u l t  to r a i s e  enough money f o r  the payments. I n t e r e s t  ra te s
would make t h i s  a more expensive way t o  f inance the  p r o j e c t .
2. Fundra is in g .  The fund ing  could be r a i s e d  by p re sent in g  
the p r o j e c t  to local  church congregat ions and then  appea l in g  f o r  funds 
to be donated toward the p r o j e c t .  This could be a v ery  le ngthy  and 
t ime-consuming task but would pro v ide  so l id  fund ing  w i t h  th e  p o ss ib ­
i l i t y  o f  ea rn in g  i n t e r e s t .
3. Pay as you go. This method would p r o v i d e  the  most secure  
basis f o r  funding but may cause costs  to r i s e  because the  network may 
not be able to r e a l i z e  economy o f  sca le  in i t s  purchases.  I t  would 
also have the p o t e n t i a l  o f  being c o s t l y  because t h e  techno logy could  
expand f a s t e r  than the a b i l i t y  o f  the network to i n t e g r a t e  new
advances.
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4. Tax- type fees .  A l l  u n i t s  o f  the  church could be a r b i t r a r ­
i l y  taxed f o r  a f i x e d  amount which would c o n t r i b u t e  to the  se t -u p  and
op era t io n  o f  the network.  This  would provide i n s t a n t  funds f o r
investment  in t o  the p r o j e c t  but may be too ta x in g  on lo c a l  budgets.
Implementat ion of  the personnel  component. The o r g a n i z a t i o n a l  
s t r u c t u r e  (see page 21) emphasizes the  necessary r e s o u r c e fu ln e s s  of  
the network in  i d e n t i f y i n g  a d i r e c t o r  and s u f f i c i e n t  a s s i s t a n t s  to  
c ar ry  out the  fu n c t i o n s  of  the department .  As mentioned in the  d i s ­
cussion of  the  f in an c e  component, the network would r e l y  h e a v i l y  on
communication d i r e c t o r s  in each confe rence  to c o o rd in a te  i t s  program­
ming s e r v i c e s .  This would permit  t h e  network to economize on c o o rd in ­
a t in g  personnel needs and con c en t ra te  on serv ic es  as ar ranged  by n e t ­
work hea dquart e rs .  Thus, the  programming and f in an c e  departments  
could fu n c t i o n  s u f f i c i e n t l y  w i t h  the  headquar ters  o f f i c e  personnel  
o n ly .  The eng in eer in g  department ,  on the  o th er  hand, would,  because 
of i t s  n a t u r e ,  need to ma in ta in  some engineers a t  u p l i n k  f a c i l i t i e s  
wherever they may be located and a ls o  some engineers in the  f i e l d  f o r  
in spec t ion  and maintenance s e r v i c e s .  With t h is  background s ta te m ent ,  
i t  is  t ime to  turn  to the job d e s c r i p t i o n s  of  the  department  d i r e c t o r s  
and t h e i r  s t a f f s .  These p o s i t i o n s  were e s p e c i a l l y  noted in the  
C a t h o l ic  and Mormon o p era t io ns .
1. Network p r e s id e n t .  The o v e r a l l  l e ad e rsh ip  o f  t h e  network 
l i e s  w i t h  the  network p r e s i d e n t .  (S)He is a d m i n i s t r a t o r ,  p u b l i c -  
r e l a t i o n s  e x p e r t ,  n eg o t ia t io n s  l i a i s o n ,  promoter ,  and manager a l l  a t  
the same t im e .  The h e a l th  of  the network would r e l y  to a g r e a t  e x t e n t  
upon h i s / h e r  a b i l i t y  t o  promote the  concept of  s a t e l l i t e  communication  
w i t h i n  the  church, plan the network i n s t a l l a t i o n ,  programming, and
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ope-"-l ' ion, and to suc cessfu l l y  guide i t s  a c t i v i t i e s  using f i s c a l  
r e s t r a i n t  and prudent management. (S)He would i n i t i a t e  n e g o t i a t i o n s
wit h  the conferences  f o r  p lanning o f  t h e  network and the  f i n a n c i n g  o f
i t s  i n s t a l l a t i o n .  (S)He would gu ide,  helped  by the program d i r e c t o r ,  
the  p lanning o f  program services and t h e i r  use by the v a r io u s  church 
e n t i t i e s .  (S)He would then ma in ta in  good r e l a t i o n s  wi th  network users 
and t h e i r  con fe rence  committees.  (S)He w i l l  be re sp o n s i b l e  f o r  
r e c ru i t m e n t  of  personnel needed to op era te  the  network and c o o r d in a ­
t i o n  o f  t h e i r  a c t i v i t i e s  as employees. (S)He would be charged w i t h
the a da p ta t io n  of  new technologies f o r  in c o r p o r a t i o n  in t o  t h e  network,
in summary, ( s ) h e  would be re spons ib le  f o r  the smooth and e f f i c i e n t  
a d m i n i s t r a t i o n  o f  the  network.
2. Eng ineer ing  D i r e c t o r .  The e n g in e er in g  d i r e c t o r  or Ch ie f  
Engineer would have the r e s p o n s i b i l i t y  o f  c o o r d i n a t i n g  and d i r e c t i n g  
a l l  a c t i v i t i e s  o f  the  engineer ing  department .  This begins w i t h  the  
planning o f  the  network and i n i t i a l  c o n ta c ts  wi th  equipment s u p p l i e r s .  
The eng in eer  would n e g o t ia t e  bids f o r  equipment and p resent  them f o r  
Board a p p r o v a l .  With the network p r e s i d e n t ,  ( s ) h e  would promote and 
discuss w i t h  conference committees the  serv ices  to  be supp l i ed  w i t h  
the network and then plan the f a c i l i t i e s  w i t h  lo c a l  r e p r e s e n t a t i v e s  
and schedule i n s t a l l a t i o n  o f  equipment.  The cont inued maintenance and 
opera t io n  of  a l l  network te c h n i c a l  f a c i l i t i e s  would r e s t  w i t h  the  
Chie f  Eng ineer .  (S)He would also dev is e  methods f o r  e v a l u a t i o n  of  the  
network o p e r a t i o n .
3.  Program D i r e c t o r .  The program d i r e c t o r  would be in volve d  
e a r l y  in the  p lann ing  of  the network to  a s c e r t a i n  the needs of  the  
church f o r  s e rv ic es  of  a s a t e l l i t e  network.  This would invo lve
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in -dep th  study of educat ional  programs, a d m i n i s t r a t i v e  f u n c t i o n s ,  
h o s p i ta l  o p e r a t io n s ,  and congregat ional  demands f o r  programming. From 
t h i s  l i s t  of needs,  (s )he  would commission c e r t a i n  programs to be 
produced in  church product ion s tu d ios,  c o n t r a c t  f o r  the  purchase of  
needed programming f rom sources outs ide  the  church,  or s e l e c t  programs 
from those a l rea d y  being produced by A d v e n t is t  producers.  I t  would 
then be h i s / h e r  r e s p o n s i b i l i t y  to schedule the  programs and publ ish  
the programming guide f o r  users of  the ne tw ork .  (S)He would insure  
t h a t  the  programs a i r  when scheduled and a re  eva lu a ted  f r e q u e n t l y .
4 . F inance D i r e c t o r .  With a p o t e n t i a l  5 ,000  users of the  
network, the  f in an c e  d i r e c t o r  would need to  g i v e  f u l l - t i m e  a t t e n t i o n  
to the  f i n a n c i a l  op era t io n  of  the network.  U n l i k e  some o r g a n i z a t i o n s  
where business a c t i v i t i e s  c ons is t  mainly  o f  paying b i l l s  and r e c e i v i n g  
payments, t h i s  network would r e q u i re  acc ur a te  and e f f i c i e n t  business  
p r a c t i c e s  in e s t i m a t i n g  costs  of  s e r v i c e s ,  schedul ing payments,  and 
e s t a b l i s h i n g  pr i ces  f o r  cont inu ing  s e r v i c e s .  The f i n a n c e  d i r e c t o r  
would s uperv ise  a l l  fun c t i o ns  of  the  network concerned w i t h  f in ances  
i n c lu d in g  user f e e s ,  budget p r e p a r a t io n ,  and p a y r o l l  ma intenance.
5. Up l ink  eng in eer s.  The u p l i n k / s  o f  the  network a re  a key 
f a c t o r  in i t s  programming e f f o r t s  and s e r v i c e s  re n de re d .  Whi le  
requi red  personnel  f o r  an up l ink are not numerous, those who are  g iven  
t h i s  r e s p o n s i b i l i t y  must be a l e r t  and p r o f e s s i o n a l .  Each u p l i n k  must 
have a c h i e f  eng in eer  and a ss is ta n ts  to  in sur e  th a t  the  u p l in k in g  
schedule f o r  network programming is c l o s e l y  f o l lo w e d .
6 . O f f i c e  personnel .  Each department  has a v a r i e t y  of
f un c t i o ns  to perform and each department  d i r e c t o r  must a l l o c a t e  those
d u t i es  to  a s s i s t a n t s  who would see t h a t  they  a re  p r o f e s s i o n a l l y  accom­
p l is h e d .  According to the s ize  and growth o f  the  network ,  a s s i s t a n t
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d i r e c t o r s  f o r  each fu n c t i o n  may be employed. Included in t h i s  c l a s s ­
i f i c a t i o n  would be program e xp er ts ,  s e c r e t a r i e s ,  engineers,  a ccount ­
ants ,  and a d m i n i s t r a t i v e  a s s i s t a n t s .
Implementat ion of  the f a c i l i t i e s  component. F a c i l i t i e s  f o r  
the network inc lude  th r ee  basic  u n i t s :  the  headquarters o f f i c e s ,  the
U p l in k / O p e r a t io n s  C en ter ,  and the  Downlink r e c e i v i n g  s t a t i o n s .  These 
components are  d iscussed in d e t a i l  he r e .
1.  Headquarters  o f f i c e s .  Presumably located at t h e  General  
Conference,  the headquarters  o f f i c e s  should be adequate to house the  
t h r ee  d i f f e r e n t  departments,  w i t h  the  p r e s i d e n t  in  c lose p r o x i m i t y .  
In s ta n t  communication and c o n s u l t a t i o n  must be p o ss ib le  fo r  t h i s  group 
which would fu n c t i o n  as a team. An o f f i c e  f o r  each of  the  d i r e c t o r s  
plus working space f o r  the personnel o f  each department would be 
necessary.  The f i n a n c e  department  should have a work area w i t h  space 
s u f f i c i e n t  f o r  business machines and f i l i n g .  A computer t e r m i n a l ,  
t y p e w r i t e r s ,  and c a l c u l a t o r s  would be needed.
The programs department would need a work space w i t h  TV 
monitors  and v ideo tape recorders (VTR's)  f o r  program p r e v ie w in g .  
This o f f i c e  must a lso  have the a b i l i t y  to prepare program brochures  
and schedules.  The engineer ing  department  must have space s u f f i c i e n t  
to house a par ts  depot ,  a r e p a i r  shop, a p lann ing  room, and a genera l  
work a rea .  A p a r ts  warehouse could be loc ated  s ep a r a te l y .
The s p a t ia l  r e l a t i o n s h i p s  o f  t h i s  o f f i c e  are i n d i c a t e d  in 
f i g u r e  10.
2. The U p l i n k / o p e r a t i o n s  C en ter .  The main u p l i n k / o p e r a t i o n s  
f a c i l i t y  may be lo c a te d  wi th  the headquarters  o f f i c e  or s e p a r a t e l y .  
The O pera t ions  Cen ter  (OC) is  the h e a r t  o f  the  network. That is  where
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a i l  o p e r a t i o n a l  decis ions are made and where the programming o r i g i n ­
a te s .  From there  the programming is  t r a n s f e r r e d  to  the U p l i n k ,  most 
commonly by microwave i f  the c e n t e r  is not lo c a ted  at  t h e  U p l in k  s i t e .  
The Up l ink  has a high power t r a n s m i t t e r  which t ran s m it s  to the
s a t e l l i t e  in the  6 GHz f requency ra nge .  The s a t e l l i t e  t ransforms t h e  
signa l  to  a f requency range o f  3 .7  to  4 . 2  GHz and r e t r a n s m i ts  to  
e a r t h .  The OC cons ists  of a room la rg e  enough to house an equipment  
rack w i t h  v ideo recorders f o r  p layback over  the network. A v id eo  
chain w i t h  mixing c a p a b i l i t i e s  from VTR's,  s l i d e s ,  and e l e c t r o n i c
e f f e c t s  would be p r e f e r a b l e .  U p l in k  f a c i l i t y  s p e c i f i c a t i o n s  f o l l o w :
a. An antenna area o f  25 f t .  x 25 f t .  would a l lo w  f o r
s u f f i c i e n t  space f o r  the up l ink  d i s h .
b. An equipment room of  20 f t .  x 20 f t .  would a l lo w
s u f f i c i e n t  space f o r  maintenance and o p era t io n  of  the u p l in k  f a c i l ­
i t i e s .
c.  An ambient tempera tu re  r a t i n g  o f  70°F .  maximum would
be re qui red  f o r  optimum o pera t io n  o f  equipment.
d. A conference room and s tu d io  f a c i l i t i e s ,  i f  t h e  u p l i n k  
is lo ca ted  at  a product ion c e n t e r ,  would also be r e q u i r e d .  S p e c i f i ­
c a t io n s  f o r  such f a c i l i t i e s  are  g iven  below.
In the  case of the Seventh-day  A d v e n t is t  Church, i t  may be 
a dv is ab le  to e s t a b l i s h ,  in  the i n i t i a l  stages o f  the  proposed network,  
a p r i n c i p l e  u p l i n k  f a c i l i t y  at  t h e  General Conference world headquar­
t e r s  in  Washington, D.C. I t  would be convenient  to have t h i s  
equipment and opera t ions  c e n t e r  lo cat ed  at  network and church  
headquar ters  to  f a c i l i t a t e  a d m i n i s t r a t i o n  and o p era t io n  of  t h e  
n e t w o r k .
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Secondary up l ink f a c i l i t i e s  might  l o g i c a l l y  be loca ted  a t  the  
church's  two u n i v e r s i t i e s  where the  educat io na l  t r a i n i n g  o f  m i n i s t e r s ,  
educators ,  medical personnel ,  and o th e r  p r o fe s s i o n a l s  takes p l a c e .  
The resources of  the u n i v e r s i t i e s - - L o m a  Linda U n i v e r s i t y  in C a l i f o r n i a  
and Andrews U n i v e r s i t y  in  M i c h i g a n - - c o u l d  provide substance f o r  n e t ­
work programming and o p e r a t io n  as we l l  as provide  an e d u c a t io n a l  
t r a i n i n g  f u n c t i o n  f o r  u n i v e r s i t y  s tudents .
L a t e r  requirements f o r  the network may i n v o l v e  e s t a b l i s h m e n t  
o f  o th e r  u p l in k  OC studios a t  major medical  or  edu c a t io n a l  c e n te rs  o f  
the church.
3. A basic  product io n  f a c i l i t y .  I f  a product io n  s tu d io  does 
not  a l rea d y  e x i s t ,  the  f o l l o w i n g  s p e c i f i c a t i o n s  would be use fu l  in  
p la nn ing  f o r  i n c lu s io n  of  such a f a c i l i t y :
a. The main product ion  s tu d io  of  r e c t a n g u l a r  shape o f  
s u f f i c i e n t  s iz e  to a l low  f u l l  movement o f  equipment and t o  accommodate 
stage s e t s .  Two sets of l i g h t s  and a low v e l o c i t y  a i r  f l o w  f o r  h e a t ­
ing and coo l ing  would a lso be r e q u i r e d .
b. A c o n t r o l / e d i t i n g  room would double as a c o n t r o l  room
and a p o s t -p r o d u c t io n  e d i t i n g  room w it h  an e le v a te d  f l o o r  at  l e a s t  two
f e e t  above the  studio  f l o o r .
c. A photographic  la b ,  a windowless room, should p r o v i d e  
f o r  photocopying,  process-camera work, and darkroom work.
d. An equipment storage  room w it h  l i m i t e d  access would be 
needed. I t  should c on ta in  lo c k in g  c a b in e ts  w i t h  racks  f o r  e l e c ­
t r o n i c  hardware.
e. A dressing room a d jac en t  to  the s tu d io  w i t h  appro­
p r i a t e  l i g h t i n g  and make-up m i r r o r  would be needed.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
97
f .  A master t a p e -s to r a g e  room adjacent  to the  cont ro l  
room should provide v e r t i c a l  tape  s to ra g e .
g. A maintenance and r e p a i r  room should be located  
a d jac en t  to the studio and c o n t r o l  rooms.
h. A v ideo d i s t r i b u t i o n  area next  to the c o n t r o l  room and 
the  tape  storage room should be provided as an area f o r  s h i pp ing  and 
di s t r i b u t i o n .
Sp a t i a l  r e l a t i o n s h i p s  f o r  such a f a c i l i t y  are noted i n  f i g u r e
11 .
A useful  r e fe r e n c e  and dis cussion  o f  a basic p r o d u c t i o n  u n i t  
is  Paul Denton's A Model f o r  Development and A d m i n i s t r a t i o n  o f  a 
Modern T e l ev is i o n  Complex ( 1 9 8 2 ) .
4 . Downlink r e c e i v i n g  s t a t i o n s .  Downlink s t a t i o n s  c o n s i s t  of  
t h r e e  main components: the  antenna,  the  low noise a m p l i f i e r ,  and the
r e c e i v e r .  The antenna is  t h e  most v i s i b l e  and t h e r e f o r e  t h e  most 
f a m i l i a r  component. The dish is g e n e r a l l y  made o f  l i g h t - w e i g h t  
aluminum, metal mesh, or f i b e r g l a s s .  The low noise a m p l i f i e r ,  or LNA, 
is s i t u a t e d  at the focal  p o i n t  of  the antenna about f o u r  f e e t  from the  
f a c e  o f  the d ish.  The LNA picks up the  s ignal  t r a n s m i t t e d  by the  
s a t e l l i t e  and am p l i f i es  i t  to a le ve l  s t rong  enough to be p ic ke d  up by 
t h e  r e c e i v e r .  The s igna l  is  t r a n s f e r r e d  by a specia l  c a b l e  from the  
lNA to the last  component, the  r e c e i v e r ,  which is u s u a l l y  located  
in d o o rs .  The r e c e i v e r  c o n v e r t s  the 3 .7  t o  4 . 2  GHz s a t e l l i t e  s ig na l  to  
a 70 MHz base band v ideo s i g n a l .  Through the use of  a TV mo du la to r ,  
t h i s  s ignal  can be t ransform ed to  a f requency co m p a t ib le  w i t h  a 
t y p i c a l  TV se t .  S p e c i f i c a t i o n s  f o r  t h i s  f a c i l i t y  are as f o l l o w s :
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
98
Photo
Production
V ideo 
Distri 
,& Mail
Control
RoomStudio
‘ o r  : ' . c
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
99
a. An antenna area of  18 f t .  x 18 f t .  al lows f o r  one f o o t
o f  c lea rance  on e i t h e r  side of  the  antenna in any p o s i t i o n  o f  a 360°
radi  u s .
b. An equipment area o f  12 f t .  x 12 f t .  would a l l o w  f o r
enough area f o r  a c c e s s i b i l i t y  and growth .
c. A cab le  run o f  160 f t .  is  the maximum suggested
le n gth .  Approximately  25 f t .  of t h i s  length would be used t o  dress  
the antenna f o r  a e s t h e t i c s  and a l low f o r  movement to  o th e r  s a t e l l i t e s .
d. VIDEO/AUDIO runs in  excess of 1 ,000 f t .  tend  to  
d e t e r i o r a t e  both audio and v ideo .  The added expense o f  s t r i p  
a m p l i f i e r s  would a l lo w  f o r  a g r e a t e r  d i s ta n c e .
e. The ambient  tempera tu re  r a t i n g  of  most equipment  i s  0 °
to 50°  C. This is  not the  case when equipment is  stacked in  a ra ck ;
t h i s  is why an a i r  c o n d i t i o n e r / h e a t e r  to ma in ta in  70°  is r e q u i r e d .
f .  A conference room capab le  of con ta i n i n g  f o r t y  persons  
or more would a l lo w  f o r  la rg e  t e le c o n f e r e n c e s .
In e i t h e r  the case o f  a Downlink or Up l in k  f a c i l i t y ,  s i t e  
s e l e c t i o n  is  c r i t i c a l  to proper use o f  the  system. The antenna s i t e  
f o r  each user would g e n e r a l l y  be l o c a t e d  on the u se r ' s  p r o p e r t y ,  as 
c lo se  as poss ible  to the lo c a t i o n  o f  the  ins id e  equipment.  S e l e c t i o n  
of  the  act ual  antenna l o c a t i o n  would be made at the  t ime o f  a s i t e
f requency c o o r d in a t i o n  survey by the  network eng ineer ing  d ep a r tm en t .
Locat ion  would be based on f a c t o r s  such as i n t e r f e r e n c e  s h i e l d i n g ,  
general  appearance,  p r o x i m i t y  of equipment-room f a c i l i t i e s ,  s e c u r i t y  
p r o t e c t i o n ,  underground p ip es ,  highpower l i n e s ,  e t c .  When s e l e c t i n g  
antenna l o c a t i o n s ,  obstac le s  must be cons idered and lo c a t i o n s  s e l e c t e d  
a c c o r d i n g l y .  Two good guides f o r  cons id er in g  the i n s t a l l a t i o n  of
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s a t e l l i t e  equipment and the t o p i c  o f  s a t e l l i t e  communication in gen­
e r a l  are:
Bruce Brennan and B r ia n  Bremer, S a t e l l i t e  Communications: A
Guide f o r  H o s p i t a l s . Chicago: The American H o sp i ta l  A s s o c i a t i o n ,
1983; and Kenneth A. Polcyn,  An Edu cato r 's  Guide to  Communication  
S a t e l l i t e  Technology. Washington, D .C . :  Andromeda Books, 1975.
Implementat ion of  the program component. As was suggested by 
t h e  C a t h o l i c  Telecommunicateions Network o f  America,  a program 
adv is ory  commit tee should be organ ized  by the  network program d i r e c ­
t o r .  This commit tee would a s s i s t  the  program d i r e c t o r  in d e c id in g :
1. The appro pr ia te  mix o f  program c a t e g o r i e s
2. The es tabl ishment  of  c r i t e r i a  f o r  q u a l i t y ,  a pp ro p r ia ten e ss  
to needs, and a l l o c a t i o n  to the network program schedule
3. The a v a i l a b i l i t y  o f  known, s u f f i c i e n t  q u a l i t y  programs
4. The needs of  the  church as re vea led  by a needs assessment.
Since th r e e  d i s t i n c t  s e r v i c e s  are  re v e a l e d  in the  A d v e n t i s t
church o r g a n i z a t i o n ,  primary e d u c a t io n ,  secondary and h o s p i t a l  educa­
t i o n ,  and e n t e r ta i n m e n t ,  f o r  t e l e v i s i o n  programs, a schedule  which  
would serve a l l  th r e e  would be b e s t .  When c o n s id er in g  the t im e  o f  day 
most a p p r o p r i a t e  f o r  each o f  the  t h r e e  types o f  TV programs, i t  might  
be we l l  to  p lay  primary ed u c a t io n  programs f o r  mornings,  secondary  
programs f o r  af ternoons,  h o s p i t a l  educat ion l a t e  a f t e r n o o n ,  and 
e n t e r ta i n m e n t  programs in the evening.
The morning primary e d u c a t io n  segment might  f e a t u r e  c la sses  in  
c ur r ic u lum  areas such as b i o l o g y ,  h i s t o r y ,  and a r t  where lo c a l  school  
resources are  scarce or weak. In a d d i t i o n  to  c la s s e s ,  f i l m  f e a t u r e s  
on var io us  t o p i c s ,  or spe c ia l  gra ph ic  p r e s e n t a t io n s  o f t e n  used in
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le arn ing  s i t u a t i o n s  could be bro adcast  to local  schools .
The e a r l y  af ternoon schedule  could present  a number of  c la sse s  
f o r  c o l l e g e  le ve l  p a r t i c i p a t i o n .  A well -known p r o f e s s o r  or  guest  
speaker cou ld  be t e l e v i s e d  f o r  d i s t r i b u t i o n  among a number o f  campuses 
where stu dents  could p a r t i c i p a t e  in the c lass d i s c u s s i o n  by u t i l i z i n g  
a microphone to t a l k  w i t h  the  professor  dur ing a q u es t ion /an sw er  
per io d .  Here again,  as in  the  p r im ary  o f f e r i n g s ,  c e r t a i n  s ub je c ts  may 
be more enhanced by t h i s  method. Various types o f  e x ten s io n  courses  
and con t in u in g  education workshops, seminars and l e c t u r e s  could be 
d i s t r i b u t e d  in t h i s  manner, w i t h  a c t i v e  p a r t i c i p a t i o n  by the  v iew ing  
students.  This  serv ic e  would be e s p e c i a l l y  v a l u a b l e  f o r  B i b l e  
confer en ce s .  Crea t ion seminars, and special  emphasis sub je c ts  f o r  
concen trated  courses.
L a t e  af ternoon programs on the  network c o u l d  be o f  va lue  to  
h o sp i t a l  a d m i n i s t r a to r s  who may r e c e iv e  an update on medical  news, 
p a r t i c i p a t e  in  te le c o n fe r e n c e s ,  o r  view cont in u in g  edu c a t io n  courses  
f o r  a d m i n i s t r a t o r s .  Other medical personnel may b e n e f i t  in l i k e  
manner as courses and seminars a r e  a i r e d  fo r  t h e i r  s p e c i a l t y  a re as .
Evening hours on the network could be r e s e r v e d  f o r  p a t i e n t  
e n t e r ta in m e n t  and educat ion .  Wel l  planned r e l i g i o u s  programs such as 
major church s e r v ic e s ,  t e l e v i s i o n  programs produced by t h e  church,  
f e a t u r e  f i l m s  of  redeeming v a l u e ,  in fo rm at io n  about A d v e n t i s t  
teachings and b e l i e f  and i n f o r m a t i o n a l  programs about  the  Se venth-day  
A d v e n t is t  h o s p i t a l  system. H e a l t h  and r e l i g i o u s  programs p e r m i t t i n g  
p a t ie n ts  to  p a r t i c i p a t e  using a microphone at  t h e i r  bedside might  a ls o  
be a i r e d .
The above hyp o th e t ic a l  schedule would be a f f e c t e d  by many
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v a r i a b l e s .  Each program would probably  not  be a i r e d  each day but 
r a t h e r  on a r o t a t i n g  b as is .  Some programs would be week ly ,  o th ers  
would be less f r e q u e n t .  Weekends could be devoted to s p e c i a l - a u d i e n c e  
programs such as r e l i g i o u s  educat ion ,  s p e c ia l  workshops, t e l e c o n f e r ­
ences, and seminars.  The above schedule a lso assumes t h a t  on ly  one TV 
channel would be eco nomical ly  f e a s i b l e  when the network is  j u s t  
beg inn ing ,  but a d d i t i o n a l  channels could be leased wi th  f u r t h e r  
growth.
In a d d i t i o n  to TV programming, audin channels would a ls o  be 
a v a i l a b l e .  One audio channel might be a c l a s s i c a l  music s e r v i c e  and 
another  a r e l i g i o u s  channel .  Both o f  these  would be a v a i l a b l e  from 
one of  the  A d ve n t is t  b ro ad cas te rs  a l ready  p rov id ing  t h i s  type o f  p r o ­
gramming f o r  the  p u b l i c .
T e l e v i s i o n  and audio programming are  only p a r t  o f  s a t e l l i t e  
communication technology ,  as demonstrated e a r l i e r  in t h i s  study.  Data  
d i s t r i b u t i o n  would a lso be a major programming f u n c t i o n  o f  the  n e t ­
work.  The h o sp i ta l  computer system or secondary-school computer  
systems could be l inked  by s a t e l l i t e  d a ta  d i s t r i b u t i o n .  This  con­
nec t ion  could also p ro vide  e l e c t r o n i c  mail  and personnel and purchas­
ing d a ta .  These f u n c t i o n s  would take p la ce  a t  the same t ime t h e  TV 
and radio  broadcast programs are  o p e r a t in g .
Phase V I - - E v a l u a t i o n  o f  the  Plan and Process
Step 14. A d m in is t r a t io n  eva lu at es  the  plans and the p la nn ing  
process.  O b je c t iv e s  of  the  e v a l u a t i o n  process should be to assess the  
e f f e c t i v e n e s s  of  the p la nn ing  process and the  plan in ach ieving  the  
sta te d  goals  ( s h o r t -  or lo ng-range)  o f  the  network,  to  g en era te  i n f o r ­
mation f o r  making adjustments determined to  be d e s i r a b l e ,  and to
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I u r t h e r  r e f i n e  the p lann ing  process f o r  more e f f i c i e n t  o p e r a t i o n  in 
t h e  f u t u r e .  P r i n c i p l e s  o f  e v a lu a t io n  should be t h a t  the process must 
be p r a c t ic e d  c on t in u o us ly  throughout  the  process,  not re se rved  as a 
c u l m i n a t i n g  a c t i v i t y .  The e v a lu a t io n  should be a dynamic a c t i v i t y ,  
but i t  is  a lso c o o p e r a t i v e ,  in vo lv in g  many l e v e l s  in th e  church 
o r g a n i z a t i o n .  E v a l u a t io n  is  most e f f e c t i v e  when th e r e  is a d e f i n i t e ,  
w e l l - d e f i n e d  channel f o r  feedback to  the a p p r o p r i a t e  o p e ra t in g  l e v e l .  
I t  may be c r i t i c a l  but should always be c o n s t r u c t i v e .  O b j e c t i v e  data  
f o r  e v a l u a t i o n  may be obta in ed  by opinion p o l l s ,  ou ts id e  e v a l u a t i o n  by 
a team of p r o f e s s i o n a l s ,  and a study of o p e r a t io n  o f  the  network .
Summary
This  chapte r  d es c r ib e s  in d e t a i l  a model provided s p e c i f i c a l l y  
f o r  t h e  development and a d m i n i s t r a t i o n  of a mu l t ip urp ose  te lecommuni­
c a t i o n s  s a t e l l i t e  network f o r  the Seventh-day A d v e n t i s t  Church in  the  
United  S t a t e s .  The model was v a l i d a t e d  by a panel of  e x p e r ts .
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
The purpose o f  t h i s  study was to develop a model which could 
be used by p r i v a t e  o r g a n iz a t io n s  in  p lanning a te lecomm unicat ions  
s a t e l l i t e  network f o r  t h e i r  c u r r e n t  and expanding a d m i n i s t r a t i v e ,  edu­
c a t i o n a l ,  and o th e r  needs.
Premises upon which t h e  s tudy was based assumed t h a t  the  
communications needs of  o r g a n i z a t i o n s  wi th  un i ts  spread over  a wide 
geographical  area r e q u i r e  more economical  and improved methods o f  d i s ­
t r i b u t i o n  in the  present and would need to i n c r e a s e  q u a l i t y  and 
q u a n t i t y  of  communication in  the f u t u r e .  S a t e l l i t e  communication  
technology has advanced the a r t  o f  d i s t r i b u t i n g  i n f o r m a t i o n  i n c r e d i b l y  
in rece nt  years to  make t h a t  dream a p o s s i b i l i t y ,  but  a model f o r  a 
telecommunications network had n o t  been provided t o  a s s i s t  p r i v a t e  
o r g a n iz a t io n s  to take advantage o f  t h i s  new techno logy .
The methodology used to  d eve lop  the model was to re search  a l l  
the l i t e r a t u r e  p o ss ib le  on the  s u b j e c t ,  observe networks a l rea dy  
e s t a b l i s h e d  f o r  te lecommunications purposes, then combine the  knowl­
edge gained in t o  a usable model. The model was then  submit ted to  a 
panel of  e x p e r ts ,  a j u r y ,  f o r  t h e i r  e v a l u a t i o n .  T h e i r  suggest ions  
were noted and recorded in  the  study.  F in a l  conc lu s ions  and 
recommendations were then made.
The l i t e r a t u r e  reviewed covered the development  and h i s t o r y  of
104
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the f i r s t  s a t e l l i t e s  and t h e i r  c o n t r i b u t i o n  to  development of  the  
s o p h i s t i c a te d  s a t e l l i t e  systems in use today.  The re v ie w  a lso r e l a t e d  
s a t e l l i t e  h i s t o r y  to the technology i t s e l f  and how s a t e l l i t e s  work in  
serving mankind's communications needs. The programming, u p l i n k i n g ,  
downlinking and t e r r e s t r i a l  d i s t r i b u t i o n  p r o p e r t i e s  o f  s a t e l l i t e  
communication were exp la in ed  along wi th  the  c o s t  and a p p l i c a t i o n s  of  
the s e r v ic e s  p ro vided .
The l i t e r a t u r e  reviewed major exper im ents  which have con­
t r i b u t e d  to the  expanding use of  s a t e l l i t e s  f o r  educat ional  and 
a d m i n i s t r a t i v e  purposes such as t e l e v i s i n g  academic c la s se s  from one 
campus to o t h e r s ,  d i s t r i b u t i o n  of  basic i n f o r m a t i o n  from governments 
to t h e i r  people sca t t e r ed  in remote areas,  medical  t e l e d i a g n o s i s ,  and 
uses by r e l i g i o u s  o r g a n iz a t io n s  to d i s t r i b u t e  s p i r i t u a l  programs to 
t h e i r  congre gat io ns .
A s p e c ia l  sec t io n  o f  the l i t e r a t u r e  re v ie w  focused on cost  
theory  o f  s a t e l l i t e  use f o r  telecommunicat ions purposes.  The bas ic  
v a r i a b l e s  which determine  cos t :  the i n f o r m a t i o n  d e s i r e d ,  the numbers
and types o f  r e c e i v e r s ,  the  f requenc ies  to  be used, t h e  s a t e l l i t e  
power and the  area to  be covered by i t s  s i g n a l ,  were a l l  d iscussed.
The authors o f  two publ ished works t h a t  were found to be 
e s p e c i a l l y  h e l p f u l  were Kenneth A. Polcyn ( An E d u c a to r 's  Guide to Com­
municat ion S a t e l l i t e  Technology, 1975) and Bruce Brennan and Br ian  
Bremer ( S a t e l l i t e  Communications: A Guide f o r  H o s p i t a l s , 1983 ) .
T h e i r  conc ise p r e s e n t a t i o n  o f  s a t e l l i t e  te ch no lo g y  and s p e c i f i c  o u t ­
l i n e s  o f  i t s  use were very  bas ic  to unders tan d ing  the a p p l i c a t i o n  
p o t e n t i a l  o f  the medium.
In a d d i t i o n  to a review o f  a v a i l a b l e  l i t e r a t u r e .
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telecommunications s t a t e l l i t e  networks in o p era t io n  were v i s i t e d  to 
observe how the  techno lo gy  was being used. The author  v i s i t e d  the  
f a c i l i t i e s  o f  the  C a t h o l i c  Telecommunication Network o f  Amer ica  in  New 
York C i t y  and t h e  B o n n e v i l l e  S a t e l l i t e  Corp ora t io n  o f f i c e s  in 
Washington, D . C . ,  and head quarters  in  S a l t  Lake C i t y ,  U ta h .  Network  
o f f i c i a l s  in these l o c a t i o n s  were in te r v ie w e d  about t h e i r  o p e r a t i o n s ,  
programming, o r g a n i z a t i o n a l  s t r u c t u r e ,  and s a t e l l i t e  t echno logy  in 
gen e ra l .  The author  also a t ten ded t h e  Secrets  of Successful  S a t e l l i t e  
Networking Seminar sponsored by S a t e l l i t e  Week magazine and Se rv ices  
by S a t e l l i t e ,  I n c . ,  held  in  Washington, D .C . ,  A p r i l  2 2 - 2 3 ,  1982.  This  
a c t i v i t y  provided c ontac t  w i t h  c u r r e n t  a u t h o r i t i e s  in  t h e  f i e l d  of  
s a t e l l i t e  techno lo gy  who were able to provide valuab le  counsel f o r  the  
model developed.
Because o f  f a m i l i a r i t y  w i t h  the  o r g a n i z a t i o n ,  the  a u t h o r  chose 
the Seventh-day A d v e n t is t  Church as the  o b je c t  f o r  the  model .  A b r i e f  
review o f  church purposes and needs along w i t h  p o t e n t i a l  c r i t e r i a  the  
church should con s id er  in pursuing a network were prese nted.
The in f o r m a t i o n  gained from the  l i t e r a t u r e  re v ie w ,  v i s i t s  to 
networks in o p e r a t i o n ,  and the survey of  church needs and c r i t e r i a  
were con so l ida ted  to form the bas is  f o r  the recommended model.  
Intended to be a working model more than a mere o u t l i n e  o f  suggestions  
f o r  a network,  t h e  model env is ioned fourt een  steps le a d in g  to  an 
op era t io na l  network;
1. Church a d m i n i s t r a t i o n  recognizes need f o r  and makes 
dec is io n  to  p la n .
2. A d m i n i s t r a t i o n  i n s t r u c t s  communication s t a f f  to  o rg an iz e  
f o r  in-house p la n n i n g .
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3. S t a f f  develops ph i losophy,  goals ,  and o b j e c t i v e s  f o r  n e t ­
work.
4.  A d m in is t r a t io n  c o n t ra c ts  f o r  o u t - o f - h o u s e  c o n s u l t a t i o n .
5. S t a f f  completes s i t u a t i o n  a n a l y s i s .
6 . Consul tants  complete  s i t u a t i o n  a n a l y s i s .
7. S t a f f  develops a l t e r n a t i v e  plans to  accompl ish g o a ls .
8 . Consul tants  develop a l t e r n a t i v e  p la n s .
9. S t a f f  makes recommendations to church a d m i n i s t r a t i o n .
10. Consul tants  make recommendations t o  church a d m i n i s t r a t i o n .
11. S t a f f  recommends to  a d m i n i s t r a t i o n .
12. A d m i n i s t r a t i o n  adopts a p lan.
13. The plan is  implemented.
14. The plan and t h e  planning process a r e  e v a l u a t e d .
The f i r s t  fo u r  steps were included in  a f i r s t  phase o f  the  
developmental  process, termed "Pre p ara t i on  f o r  P l a n n i n g . "  The f i r s t  
step in  t h i s  phase c a l l e d  f o r  the o r g a n i z a t i o n ' s  l e a d e r s h i p  to make 
a d ec is io n  to  begin p la nn ing  f o r  a telecommunicat ions s a t e l l i t e  n e t ­
work. Once the d e c is io n  was made, the a d m i n i s t r a t i o n  would i n s t r u c t  
i t s  communication department  to  organize f o r  in-house  p la n n i n g .  This  
would lead to  a t h i r d  s te p ,  the es tab l i shm ent  o f  a ph i losophy  and the
goals and o b je c t iv e s  f o r  the  network.  At the  same t i m e ,  the  admin is ­
t r a t i o n  would c o n t r a c t  f o r  o u t - o f - h o u se  c o n s u l t a t i o n ,  s tep 4.
The second phase o f  the model c a l l e d  f o r a  s i t u a t i o n  a n a l y s i s ,
steps 5 and 6 ,  by both s t a f f  and c o n s u l t a n ts .  By compi l ing  d a ta  about
the  resources o f  the  o r g a n i z a t i o n s ,  both groups could p re se nt  a 
w r i t t e n  r e p o r t  to  serve as a basic  work paper f o r  network development .
The t h i r d  phase inc luded steps 7 and 8 ,  c a l l i n g  f o r  both s t a f f
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and con s u l ta n ts  to develop plans to accomplish the goals o f  the n e t ­
work .  The plans,  in c lu d in g  f i n a n c e s ,  o r g a n i z a t i o n ,  and f a c i l i t i e s ,  
would become par t  of  a r e p o r t  f o r  c o n s id e r a t io n  by the  church a dm in is ­
t r a t i o n .
Steps 9, 10, 11, and 12 c o n s t i t u t e d  a f o u r t h  phase o f  the
model and addressed the  c r i t i c a l  s e l e c t i o n  o f  a f i n a l  p l a n .  Both 
s t a f f  and con sul ta nts  would recommend t h e i r  p lans to  church adm in is ­
t r a t i o n  (steps  9 and 1 0 ) .  The s t a f f  would be f u r t h e r  d i r e c t e d ,  a f t e r
study  o f  these plans, to  p resent  a recommended plan f o r  a d m i n i s t r a t i o n
approval  (s teps 11 and 1 2 ) .
Phase f i v e  had only  one step ( 1 3 ) ,  implementa t ion  o f  the
approved p la n .  This would in v o l v e  actual  es tab l i shm ent  o f  the  network  
as a d i s t i n c t  e n t i t y  w i t h  i t s  own personnel and le a d e r s h ip .
The s ix t h  and f i n a l  phase c a l l e d  f o r  a c on t in u in g  e v a l u a t i o n  
of  the network as i t  per formed i t s  o b j e c t i v e s  and g o a l s .  Th is  e v a l ­
u a t i o n  would proceed on var io us  l e v e l s :  by the  network s t a f f  i t s e l f ,
by network users and by church a d m i n i s t r a t i o n  as w e l l  as o u ts id e  con­
s u l t a n t s .
Notes on the model were supp l ied as an a d d i t i o n a l  a id  in 
unders tand ing  the network concept .  They provided s p e c i f i c  suggest ions  
of  po ss ib le  d e t a i l s  of  the network tak in g  in t o  c o n s i d e r a t i o n  the  
unique c h a r a c t e r i s t i c s  o f  the Seventh-day A d v e n t i s t  Church. They 
in c luded  o u t l i n e s  of  p o s s ib le  o r g a n i z a t i o n ,  l o c a t io n s  o f  major  com­
ponents of  the network,  and s p e c i f i c a t i o n s  f o r  p ro duct io n  and u p l i n k  
f a c i l i t i  es.
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Conclusions
Major conc lusions drawn as a r e s u l t  of  the l i t e r a t u r e  s u r ­
veyed,  the f in d in gs  o f  the  study,  and development o f  the model were  
t h a t :
1. Telecommunications s a t e l l i t e  networks are  in  use, are  con­
t i n u i n g  to be developed as a modern communication method, and w i l l  
c on t in u e  to provide a needed s e r v ic e  in the  f u t u r e  to  a v a r i e t y  o f  
o r g a n i z a t i o n s .
2. L imited funds w i l l  be a serious problem in the development  
of  s a t e l l i t e  networks and must be taken in t o  account  at  each step  o f
t h e  p lanning process. Although a p r e s e n t a t i o n  o f  d e t a i l e d  s p e c i f i c a ­
t i o n s  f o r  a network was o u ts id e  the  scope o f  t h i s  study and because o f  
co n s ta n t  f l u c t u a t i o n  o f  p r ic e s  f o r  network hardware due to  advancing  
achievements in s a t e l l i t e  te c h no lo g y ,  the cost  of  a te lecommunicat ions  
s a t e l l i t e  network should cont inue to  r e ce iv e  ser ious c o n s i d e r a t i o n .
3.  P r iv a te  o r g a n i z a t i o n s  spread over a wide geographical  area  
have p a r t i c u l a r  p o t e n t i a l  f o r  making e f f e c t i v e  use o f  the c a p a b i l ­
i t i e s  of a te lecommunicat ions s a t e l l i t e  network .
4. Much of  the  success o f  a te lecommunicat ions network w i l l  
depend upon i t s  u n iv e r s a l  appeal and f l e x i b i l i t y  in serv in g  a l l  
e n t i t i e s  w i t h i n  the o r g a n i z a t i o n .  In  the Seventh-day A d v e n t i s t  organ­
i z a t i o n ,  the network may need to serve a v a r i e t y  o f  e n t i t i e s ,  i . e . ,
m e d i c a l ,  e du c a t io n a l ,  and a d m i n i s t r a t i v e  branches o f  the  church,  but
not  one at  the expense o f  a n o th e r .
5. Wi th in  any o r g a n i z a t i o n  th e r e  i s  a c o n s e r v a t iv e  e lement  
t h a t  w i l l  be r e s i s t a n t  to change. Some members o f  the  Church w i l l  
c la i m  t h a t  the Church, in l i g h t  o f  c u r r e n t  e ve n ts ,  has more im p o r tan t
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p r i o r i t i e s .  N e v e r th e le s s ,  f u l l  c on s id er a t io n  must be g iv e n  to t a k in g  
advantage of  new technology  to  f u r t h e r  the cause o f  the  o r g a n i z a t i o n .
5 . Communication systems must be b u i l t  to meet t h e  p r o j e c t e d  
needs of  the  f u t u r e .  Since s a t e l l i t e  networking is  p a r t  o f  a new 
technology which in c lu d es  advances ranging from home v id eo  re c o r d e r s  
to d i r e c t  broadcas t  s a t e l l i t e s ,  the  A d ve n t is t  Church should p lan to  
u t i l i z e  i t s  a b i l i t i e s  to  go beyond the mere connect ing  o f  i t s  own 
i n s t i t u t i o n s ,  a f i r s t  s te p ,  to  e s t a b l i s h i n g  a f u l l - t i m e  communication  
l i n k  to the general p u b l i c .
7. Even w i t h  the  above concerns which c h a l l e n g e  t h e  idea o f  a 
Seventh-day A d v e n t i s t  Telecommunications Network,  i t  is  p o s s i b l e  to  
provide a s imple  step by step process fo r  dev eloping a s a t e l l i t e  
network .
Personal  Conclusions
Major conc lusions  drawn as a r e s u l t  of personal  o b se rva t io n  
and contem plat ion  w h i l e  conduct ing t h i s  research were t h a t :
1. To r e a l i z e  the  p o t e n t i a l  of  a te lecommunicat ions net work ,  
i t  must be seen by everyone in the  o r g a n iz a t io n  as a system to  b e n e f i t  
a l l  and not s ub je c t  to personal empire b u i ld in g  or r e g io n a l  dominance.  
I n  planning an e q u i t a b l e  system, network p lanners  must put  personal  
ambitions a s i d e .
2. Because o f  i t s  cost  e f f e c t i v e n e s s  and u n i v e r s a l  a p p l i c a ­
t i o n ,  the Seventh-day  A d v e n t is t  Church and o th e r  s i m i l a r  p r i v a t e  
o r g a n iz a t io n s  w i l l  in the  f u t u r e  u t i l i z e  s a t e l l i t e  communications on a 
d a i l y  b as is .  To take e a r l y  advantage of  the techno logy as i t  develops  
and to  secure s u f f i c i e n t  f a c i l i t i e s  to meet i t s  needs b e f o r e  they  come 
i n to  short supply because of  heavy demand, the church should a c t  now
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to develop i t s  network r a t h e r  than l a t e r .
Recommendations
Based upon t h e  f i n d i n g s  of  t h i s  study,  the f o l l o w i n g  recom­
mendations are  presented f o r  c o n s id e r a t io n :
1. I f  an o r g a n i z a t i o n  does decide to  e s t a b l i s h  a telecommuni­
ca t io n s  s a t e l l i t e  network ,  g re a t  care  should be given to t h e  steps  
provided in t h is  model and a c lo se  watch should be given to  those  
o th er  networks in e x i s te n c e  so t h a t  much can be learned from others  
e x p e r i e n c e s .
2. Since the model is  based upon s ix  d i s t i n c t  phases,  the  
General Conference of  Seventh-day A d ve n t is ts  should proceed w i t h  the  
i n i t i a l  steps o u t l in e d  t o  determine the  ne tw ork 's  p o t e n t i a l ,  r e a l i z i n g  
t h a t  l a t e r  steps may be a l t e r e d  or r e q u i r e  more t ime in the process.
3.  Short  seminars to in c re ase  the  understanding o f  the  church  
membership and le ad e rsh ip  should be ceveloped and presented so t h a t  
the advantages of  a s a t e l l i t e  network could be a pp re c ia ted .  A book or  
a r t i c l e s  w r i t t e n  in popular  s t y l e  in church jo u r n a l s  would a lso  be 
h e l p f u l .
4.  Even though the  model here provided includes the  normal 
steps u s u a l ly  fo l lowed in developing a system, a simultaneous study o f  
the costs  to  determine the f e a s i b i l i t y  o f  a network should be con­
ducted.  The network should be considered a prototype r e q u i r i n g  
research and development needing specia l  funding a p p r o p r ia t io n s .
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Response Sheet
After my reading of A Model for the Development and Administration of a 
Telecommunications Satellite Network for the Seventh-day Adventist Church:
1. I feel that the model, and its notes, are useful and 
adequate as a planning guide to help a private organization 
develop a telecommunications satellite network for its 
own purposes.
yes
no
uncertain
2. I feel that the model, if adopted by the Seventh-day 
Adventist church, would improve church communication and 
services that would be cost effective in the long term.
yes
no
uncertain
I have noted the following weaknesses in the model and its notes:
I have noted the following strengths in the model and its notes:
Signed: Date ;
Thank vou verv much for vour helo.
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Andrews University Bernen Springs, Michigan 49104 (616) 471-7771 
May 9, 1984
I know you are busy and I will cake as liccle of your time as 
possible. You have been selected, with six ochers, Co serve on a 
panel of experts to evaluate my project— an important part of my 
doctoral program. As I discussed with you already by telephone,
I wish to complete this study by June, so I will be grateful if you 
could respond, with the evaluation sheet provided, as soon as 
possible.
The topic of a telecommunications satellite network is an 
important one and it is my hope that the model which will be deve­
loped with your help will be one of great use to many organizations,
Please take a few minutes to read the enclosed document which 
will be chapter IV of the final dissertation, and then respond as 
soon as you can on the evaluation sheet. A pre-stamped envelope is 
enclosed for your convenience.
Your comments will be incorporated into the model but you can 
be sure your name will not appear in published reports. Your 
comments will be in strict confidence.
Thank you in advance for your assistance and I wish you well 
in your work.
Yours sincerely.
Allen Steele 
Doctoral Candidate
Dr. E. A. Streeter
Chairman of Doctoral Committee
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